
Asia Pacific Journal 
of Developmental 

Differences 
 
 

Volume 3    Number 2    July 2016 



 

 

Published by the Dyslexia Association of Singapore (DAS) 
 
© 2016 DAS 
 
ISSN  2345-7341  (print) 
 
Contact: 
 
The Managing Editor 
Dyslexia Association of Singapore 
1 Jurong West Central 2 
#05-01, Jurong Point 
Singapore 648886 
 
Email:  editor@das.org.sg 
 
Reprint permission may be obtained by writing to the Managing Editor at the above 
address. 
 
The responsibility for facts and opinions represented in the articles rests exclusively with the 
individual authors.  Their interpretations do not necessarily reflect the views or the policy of 
the editorial committee, the Review Panel, sponsors of the Asia Pacific Journal of 
Developmental Differences, or the Dyslexia Association of Singapore. 
 
Printed in Singapore by NPE Print Communications Pte Ltd 



 

 

 

Asia Pacific Journal of Developmental Differences 
 

Editor-in-Chief 

Professor Angela Fawcett 
Research Consultant 
Dyslexia Association of Singapore,  
Emeritus Professor  
Swansea University, UK 
Honorary Professor 
University of Sheffield, UK 

Executive Editor 

Professor John Everatt  
University of Canterbury 
New Zealand 

 

 

Managing Editor 

Deborah Hewes 
Head, Publicity and Publications 
Dyslexia Association of Singapore 

 
Contact: 
 
1 Jurong West Central 2 
#05-01, Jurong Point 
Singapore 648886 
 
Email:  deborah.hewes@das.org.sg 

Associate Editors 

Professor Hugh Catts, Florida State University, USA 

Professor James Chapman, Massey University, New Zealand 

Professor Steve Chinn, Educational Consultant, UK 

Prof. Kevin K H Chung, The Hong Kong Institute of Education, Hong Kong 

Kate Curawalla, President, Maharashtra Dyslexia Association, Mumbai, India 

Dr Kristiantini Dewi, Dyslexia Association of Indonesia, Indonesia 

Dr Shirley Egley, University of South Wales, UK 

Dr Gad Elbeheri, Dean, Australian University of Kuwait  

Professor Esther Geva, University of Toronto, Canada 

Dr Aziz Abu Hassan, Dyslexia Association of Malaysia, Malaysia 

Professor Connie Ho, University of Hong Kong, Hong Kong, China 

Dr Lim Boon Hock, Special Education Consultant, Malaysia 

Professor Sunil Karande, King Edward VII Memorial Hospital, Mumbai, India 

Junko Kato MD, Japan Dyslexia Research Association  

Professor Sharanjeet-Kaur, Universiti Kebangsaan Malaysia 

Professor Amanda Kirby, University of South Wales, UK 

Professor Su-Jan Lin, National Kaohsiung Normal University, Taiwan 

Dr Beth O’Brien, National Institute of Education, Singapore 

Dr Dino Ocampo, Philippine Dyslexia Foundation, Philippines 

Dr Ong Puay Hoon, Dyslexia Association of Sarawak, Malaysia 

Asst Professor Kenneth Poon, National Institute of Education, Singapore 

Dr Gavin Reid, Educational Consultant, Canada 

Assoc. Professor Susan Rickard Liow, National University of Singapore 

Dr Kate Saunders, CEO, British Dyslexia Association, UK 

Dr Thomas Sim, Principal Educational Therapist, Metacognition  
Developmental Centre, Singapore 

Dr Purboyo Solek, Dyslexia Association of Indonesia, Indonesia 

Professor Akira Uno, Tsukuba University, Japan 

Professor Taeko N. Wydell, Brunel University, UK 

Assistant Professor Dongbo Zhang, Michigan State University, USA  



 

 



 

 

 

Contents 

170 Editorial Comment 
 
Angela J. Fawcett 
 

174 How does the understanding of dyslexia impact on University support in the 
UK: a survey of staff. 
 
Margaret Meehan 
 

200 Early predictors of dyslexia: Parental literacy skills, home and phonics support 
predicting preschoolers' phonological and literacy skills. 
 
Pei Yi Fong, Vicki Lim, Shehnas Alam, Lois Lim 
 

210 Impact of Information Technology: the use of iPads in Teaching. 
 
Soofrina Mubarak and Geetha Shantha Ram 
 

228 The Teaching of Math to Students with Dyslexia: A Teachers' Perspective. 
 
Hani Zohra bte Muhamad, Zachary Walker, Kara Rosenblatt 
 

248 Evidence-led improvements to the DAS Maths Programme  
 
Anaberta Oehlers-Jaen, Rebecca Yeo, Siti Aishah Bte Shukri and Aishah Abdullah  
 

262 How can 5 + 6 = 7? Exploring the use of a screening tool to investigate 
students’ mathematical thinking in class two in Kolkata, India. 
 
Melinda Eichhorn  
 

296 UnITE SpLD 2016 Conference in Singapore, Abstracts of Presentations. 
 
Dyslexia Association of Singapore 
 



 

 



170 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Editorial Comment 

Angela J. Fawcett 

It is a very great pleasure to publish the 
sixth issue of this new journal, the Asian 
Pacific Journal of Developmental 
Differences, which is published by the 
Dyslexia association of Singapore. The 
response to the previous issues has been 
extremely gratifying, and we intend to 
maintain these high standards in this 
issue and forthcoming issues. We have 
now amassed an even stronger editorial 
board, and I am grateful for the support 
of the academics and professionals 
involved.  
 
In this issue we present six articles, the 
majority of which are drawn from the 
Asian context.  In addition, we present for 
the first time a series of abstracts in the 
form of conference proceedings drawn 
from the Unite SpLD Conference that took 
place in Singapore on 23 June 2016.   
This conference brings together 
researchers from across the Asian Pacific, 
including academics and researchers 
from Singapore, Japan, Malaysia, 
Indonesia, India, New Zealand, Italy and 
the UK.  At the conference a series of 
lively short talks modelled on the TED 
talks were presented, designed to 
stimulate discussion in the research 
meetings that followed.  The conference 
ended with a panel question and answer 
discussion on dyslexia in the 21st century, 
and the way forward for dyslexia in 

theory and practice.  We hope to bring 
you some of the material presented at 
this conference in future issues of the 
journal. 
 
The articles published in this issue of the 
journal include one from Dr Margaret 
Meehan from Swansea University in 
Wales, a follow-up to her earlier article 
on the experiences of dyslexic students at 
University in the UK.  A range of dyslexic 
students were interviewed during their 
university degrees, and the impact that 
their problems have had on their success 
discussed.  In this article she presents the 
views of staff on dyslexia, including those 
at the University dealing with these 
students, and how changes in support for 
dyslexia within the universities impacted 
on their practice.  Interestingly although it 
is clear that the students continued to 
experience difficulties, staff had not 
picked up on any of these apart from the 
obvious and expected difficulties with 
spelling.  There is still some evidence 
even in the UK of staff considering that 
dyslexia is an excuse for laziness, but the 
majority of staff are fully aware of the 
importance of providing support, and 
found that dyslexic students made a 
worthwhile contribution to their courses.  
The importance of fully understanding 
dyslexia in order to provide support is 
emphasised and implications for Asia, 
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where support in Higher education is not 
yet developed, are drawn. 
 
In the next article an investigation is 
presented by the Dyslexia Association of 
Singapore into the impact of parental 
involvement and phonics support for 
preschoolers, by Pei Yi Fong, Vicki Lim, 
Shehnas Alam, and  Lois Lim.  It was 
clear from their findings that early 
phonics support predicted later 
phonological awareness, and that both 
parents had an impact on a child’s 
literacy acquisition in different ways.   
Somewhat surprisingly, however, the 
paper suggests that early formal support 
for literacy from parents can be counter-
productive.   The authors speculate that 
this may potentially be based on parents 
own difficulties and that further training is 
needed to increase parenta l 
understanding of what a pre-schooler can 
be expected to achieve.  
 
A further article from the Dyslexia 
Association of Singapore considers the 
impact of IT, through the use of iPads in 
teaching.  In an elegant design the 
authors, Soofrina Mubarak and Geetha 
Shantha Ram, examine the attitudes of 
staff towards new technology, in 
particular the use of iPads for 
administrative tasks and how comfortable 
and competent staff feel with using these.  
In a second experiment the authors 
consider the impact of using these iPads 
on both staff and children receiving 
support, and note the enthusiasm that 
they engender.  In the 77 children 
targeted, there was clear evidence that 
the younger children enjoyed using the 
iPad for practice on a series of literacy 
based games, whereas the older students 
used the iPad for typing up work and 

finding information, and showed even 
greater enthusiasm for this technology.  
Moreover, it was clear that staff found the 
iPad highly successful as a tool for 
differentiating work, and also noted an 
unexpected consequence, improvement in 
behaviour within the group, based on the 
availability of the iPad for us when 
children had completed their work. 
 
The article from the National Institute of 
Education in Singapore, from Hani Zohra 
bte Muhamad, Prof Zachary Walker and 
Kara Rosenblatt  evaluates the 
effectiveness of teachers at the Dyslexia 
Association of Singapore. This article 
focuses on the teaching of maths, and 
examines some of the difficulties that 
might be encountered linked to the 
growing need for support for this topic 
within students attending the Dyslexia 
Association of Singapore.  The article 
notes the effectiveness of the Maths 
programme in supporting children with 
special needs in Maths, coupled with the 
need for further training for staff.  In a 
follow up to the article, the interview was 
repeated with staff from the 1st 
experiment who noted the improvements 
following further training.  A response 
from DAS, presented here as a second 
article by Anaberta Oehlers-Jaen, 
Rebecca Yeo, Siti Aishah Bte Shukri and 
Aishah Abdullah indicates that a further 
stage of training has been introduced by 
DAS, who were aware of this growing 
need, and a questionnaire undertaken 
with the staff currently teaching Maths.  
Data are presented to confirm the 
effectiveness of this approach. This 
indicates an awareness of the potential 
difficulties in Maths teaching, and that 
these have been fully addressed by 
recent innovations at DAS.  
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An interesting article from Melinda 
Eichhorn looks at official recognition of 
learning disabilities and teachers 
understanding of Maths in India and the 
opportunities to create a screening test 
designed to identify Maths difficulties in 
young children. In a substantial study 
based on 185 children in grade 2, the 
author shows that a teacher-constructed 
screening test based on early principles 
can identify children at risk of failure. 2 
levels of difficulty were identified, 
coupled with feedback from parents and 
teachers and an examination of the 
strategies children us in common areas 
of difficulty. This is an important first step 
forward for Maths, in that recognition 
across India is patchy, despite the 
outstanding efforts of the Dyslexia 
associations locally. 
 
In conclusion, this is a strong set of 
articles, coupled with some interesting 
abstracts, all with implications for the 
Asian Pacific context, and we hope that 
you will enjoy this issue and continue to 
contribute your articles for review.  
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How does the understanding of dyslexia 
impact on University support in the UK:   
a survey of staff. 
 
Margaret Meehan1 
 
1  Swansea University, Centre for Academic Success 

 
 

Abstract 
 
Dyslexia is a condition that impacts throughout the lifespan, particularly affecting 
the progress of students at University level.  Continued support needed is in advice 
and planning, writing and studying, and goal setting (Stack-Cutler et al., 2015).   In a 
previous article (Meehan, 2016) the author examined the experiences of a group of 
dyslexic students in a university setting in the UK.  A comparable questionnaire 
study is reported here, 91 staff from the same university providing their views on 
the difficulties experienced by dyslexic students at University level.   
 
Interestingly, there is significant evidence of ongoing problems with spelling, but 
variability in the other skill needs identified.  Although some staff were skeptical 
about the needs of dyslexic students, most staff used multi-sensory techniques and 
aids to support students, and this was not dependent on the age or training of the 
teacher, suggesting a high level of awareness of dyslexia. The potential impact of 
changes in government funding on support and implications for Asian countries 
where support is still developing are considered.   
 
 
Keywords:  Dyslexia, higher learning, multi-sensory teaching,  
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Introduction 
 
The disability landscape of universities, 
most particularly with regard to 
government funding, has changed 
considerably in line with the prevailing 
economic climate in the UK. As of April 
2016, universities in the UK with English 
students, as opposed to Welsh, Scottish or 
Northern Irish students need to pay for 
level 1 and 2 support for disabled 
students formerly paid for by their funding 
body.  This type of support includes, for 
example, note takers, scribes, laboratory 
assistants and readers.  This potentially 
sets up a difference in support provision 
across different funding bodies. There is 
even more necessity for universities to 
provide an inclusive environment for 
students with disabilities (Mortimore, 
2012) and for more HE institutions to 
become Dyslexia Friendly Universities, 
(Pavey et al, 2010).  Universities need to 
be flexible and to alter their policies and 
practices to comply with legislation and 
funding changes.  These changes make 
demands on professional and academic 
staff on top of the pressures of research 
(Research Excellence Framework) the 
drive for widening participation and 
student employability.   Universities and 
careers departments (Stack-Cutler, 2015) 
as well as employers need to work 
together to provide an outstanding 
student experience as well as an 
excellent education.  
 
According to the British Dyslexia 
Association Board: 
 
Dyslexia is a specific learning difficulty 
that mainly affects the development of 
literacy and language related skills.  It is 
characterised by difficulties with 

phonological processing, rapid naming, 
working memory, processing speed, and 
the automatic development of skills that 
may not match up to an individual’s other 
cognitive abilities.  It tends to be resistant 
to conventional teaching methods, but its 
effect can be mitigated by appropriately 
specific intervention, including the 
application of information technology and 
supportive counselling, (BDA, 2007). 
 
This definition applies to children learning 
to read, but there is a considerable 
literature that identifies ongoing problems 
for adults with dyslexia, even at the 
university level.  The question is, does the 
profile of dyslexia in adult students show 
the same problems with phonology and 
reading and spelling difficulties?  While it 
is clear that no two dyslexic students 
present identical profiles, there is 
consistent evidence of ongoing problems, 
even when basic levels of reading are 
adequate.  There is strong evidence for 
continued problems in phonology, speed 
of processing and cerebellar function 
(Ramus et al, 2003; Reid et al, 2007) 
particularly in phonology. Spelling, non-
word reading, digit span, and writing 
speed difficulties have been identified in 
95% of a small sample (Hatcher et al, 
2002).   
 
Phonological skills may be adequate for 
familiar words, but orthographic 
problems, (Kemp et al., 2009), and 
morphological deficits remain (Deacon, 
Parrila and Kirby, 2006; 2008), and they 
are more dependent on context (Corkett 
and Parrila 2008). There are different 
profi les for compensated and 
uncompensated dyslexia (Birch and 
Chase, 2004), with no phonological, and 
only non-word reading deficits in the 



University support for dyslexia in UK: A staff survey  176 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

compensated group. There is strong 
evidence for non-word reading deficits 
even in well-compensated dyslexic adults 
(Gross-Glenn et al., 1990; Felton et al., 
1990). It depends how good the basic 
reading skills are and how complex the 
task students are asked to complete. It is 
important to bear in mind here that much 
of the new vocabulary and technical 
phrases for a university course will be 
equivalent to a nonsense word for these 
students. There may be additional 
problems with speed and accuracy in 
mental and written arithmetic (Simmons 
and Singleton, 2006).  Problems may be 
compounded by slow speed of processing 
in verbal and non-verbal tasks (Miller-
Shaul, 2005).   
 
Most dyslexic students will show verbal 
working memory deficits, spatial deficits 
on complex tasks, (Smith-Spark et al., 
2003; 2007), and everyday cognitive 
lapses (Smith-Spark et al., 2004).  
Problems have been identified in a range 
of learning tasks including consolidation 
of learning (Needle et al., 2015).  It is 
therefore hardly surprising that university 
students may also show elevated levels of 
academic and social anxiety (Carroll and 
Iles, 2006) and experience more 
psychiatric problems (Undheim, 2003). 
 
Based on these residual problems, a 
number of practical issues may emerge 
for students at university.  These may 
include the following: 
 

 Speed of reading and preparing 
essays 

 Residual problems in spelling 
even for relatively fluent readers 

 Difficulty in processing the large 
amounts of information 

presented in different subjects 
 Coherence and organisation in 

written work 
 Self-esteem and anxiety 
 Organising a new environment 

without support 
 

A key issue here may be time 
management in juggling multiple 
deadlines.  This may lead to issues in 
either needing to input greater effort than 
others of similar ability, or an unrealistic 
failure to recognise the need to do this, 
impacting on the quality of the work. 
 
Academic and professional staff in 
universities need to be more aware of 
inclusive provision for dyslexic students 
and embed it in their courses.    
 
A number of key points have been 
suggested for creating a dyslexia friendly 
environment, and these may be 
particularly important at this level of 
engagement.  Based on Pavey et al., 
(2010), these include respecting students 
with dyslexia, allowing students to 
volunteer to write on the board or read 
aloud, making sure handouts are 
available, keeping copying from the 
board to a minimum, and allowing extra 
time for students to complete tasks.  In 
particular, multisensory teaching is 
recognised as good practice in teaching 
students with dyslexia (Kamala, 2014). All 
of these points are included in the 
Dyslexia Friendly Self-Evaluation Audit Tool 
(Pavey et al., 2010, Appendix 2).  
 
Current practice in the UK sees a 
university course as a contract between 
the university and the student, with each 
participant contributing to the successful 
implementation of the contract.  In the 
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case of a dyslexic student, the university 
would be seen as contributing dyslexia 
friendly practices and study skill support, 
while the student would contribute good 
attendance, motivation to succeed, 
organisation and time keeping, in 
addition to the academic skills that have 
gained them a university place in the first 
place.   
 
Looking back to the previous article 
(Meehan, 2016) the author established 
that dyslexic students at university 
continued to show problems in reading, 
spelling, writing speed and accuracy.  
This might suggest continuing problems 
with automaticity of performance even at 
this level (Nicolson and Fawcett, 1990) 
and would suggest that these students will 
find their university degree more effortful.  
This is borne out by the evidence for lower 
degree classifications in this group 
(Meehan, 2016).  Bear in mind that the 
students interviewed for that study will 
have encountered many of the staff 
whose views were solicited for this study. 
 
It is not clear how well staff deliver on 
these key aspects of dyslexia support.  
Against the current backdrop of change, it 
is important to consider existing attitudes 
towards support in UK staff.  In this study, 
the author examined the attitudes of staff 
towards dyslexic students and the support 
provided to support them, how well they 
are able to fulfil their contract to 
successfully deliver the university course 
and how well they feel that dyslexic 
students deliver on their part of the 
contract.  Lessons for other areas of the 
world where support systems are less well 
advanced can also be drawn, with the 
impact of best practice identified, as well 
as areas where further training is needed.  

Method 
 
The methodology for this study involved 
sending out a questionnaire to selected 
academic Schools.  The questionnaire 
included questions and sections which 
allowed staff to give free written 
comments.  Thus, the data collected lent 
itself to a descriptive and quantitative 
approach (Cambridge Institute for 
Research, 2004).  This scientific positive 
approach (Hitchcock and Hughes, 2003, p 
21) was also in accord with the author’s 
scientific background.   
 
The list of variables to be considered for 
the staff questionnaire were as follows:   
 

 Why staff answered the 
questionnaire?  Did they have a 
special interest in dyslexia?  Did 
they have an agenda? 

 Tickbox questions force 
respondents to select a category 
and they may want to give an 
intermediate answer. 

 Lickert-style questions might be 
answered by staff selecting the 
mid value or selecting the 
answers that put them in a good 
light. 

 Staff may answer only part of a 
question or only certain 
questions. 

 The teaching experience of staff. 
 The age of staff. 
 Whether staff knew someone, 

other than students, who had 
dyslexia or were dyslexic 
themselves.   

 How much training about 
disability or equal opportunities 
staff had been given. 

 Whether staff had read literature 
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or researched in the area of 
dyslexia. 

 How busy staff were.  
 

The staff sample consisted of 91 
respondents taken from three Schools at 
the CSU: A (mainly Arts), B (Arts and 
Sciences) and C (Sciences).  Academic 
Registry was approached to contact the 
Head of each school and ask whether the 
questionnaire could be sent to all of their 
academic teaching staff.   
 
The Staff Questionnaire 
 
To explore how staff viewed dyslexic 
students a list of questions was compiled 
and a basic questionnaire was devised 
(see Appendix 1).  Care was taken to 
ensure that questions were phrased in a 
way that did not lead the respondent to 
consider a particular answer correct.   
 
The Pilot Study 
 
The questionnaire was piloted by several 
lecturers in the Education Department of 
the Case Study University (CSU) to see 
whether the questions could be readily 
understood and answered with ease.   
 
Modifications were made and a revised 
version sent out to 7 lecturers in 5 different 
universities in the UK and Ireland 
excluding the CSU.  All suggested 
modifications were considered and 
discussed with the academics concerned 
and some of the questions were modified 
accordingly.  However, some advice was 
contradictory and in such cases the most 
appropriate word form, as judged by the 
researcher, was used.  Thus, the data 
presented here were collected from three 
schools of the CSU. 

The Questionnaire 
 
The questionnaire is in two parts.  In Part 
1 questions 1-10 asked staff about the 
dyslexic students they worked with, 
including age and gender; questions 11-
14 asked staff about dyslexic students’ 
study skills and attitudes, and question 15 
concerned the teaching style of staff.  In 
Part 2 questions 16-24 required 
information from the respondent, for 
example, age, gender, and how much 
was known about dyslexia, including 
formal training.  Questions 11-13 and 15 
were set out as Lickert Scales but question 
14, an attitude scale, was designed so 
that ‘positive traits alternated on the right-
hand and left-hand sides of the page so 
that staff would have to think carefully 
about their response.  
 
Three Schools were selected from the 
Case Study University: one arts (A), one 
science (B) and a mixture of arts and 
sciences (C).  Once permission was given 
to proceed, each of the Heads of Schools 
was approached and permission sought 
to send the staff the questionnaire 
together with a cover letter.  A list of 
teaching staff, lecturers and tutors was 
compiled from staff lists: School A,N = 112; 
School B, N = 66; School C, N = 63.   
 
The questionnaire was printed out in three 
different colours so that the responses 
from each school could be identified.  
Letters and questionnaires were sent out 
via the internal mail and responses were 
directed to the Disability Office, thus no 
postage was involved in returning the 
questionnaire.   By the return date only 52 
responses had been returned, so all staff 
were again canvassed to see whether the 
number of responses could be increased.  
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By the end of the study the number of 
responses totalled 91 from 241. Data from 
the staff questionnaire were transferred to 
an Excel spreadsheet and then into SPSS.  
The data for question 14, an attitude 
scale, were re-scored so that all positive 
traits were given the value of 1 and the 
opposite trait the value of 9.  Written 
comments from respondents were 
transferred to a Word table and then 
grouped together into themes and 
reported for each question.   
 
Results for Staff 
 
In order to gain insight into how staff 
viewed the study skills of dyslexic 
students, staff were asked to rank the 
difficulties which they perceived dyslexics 
students had with grammar, spelling, 
punctuation, course content, assignment 
structure, arithmetic and mathematics on 
a scale from 1 (mild difficulty) to 5 
(extreme difficulty) with a mid-rank of 3.  
The range of the means (N = 24 - 62) was 
2 – 3.71 with a standard deviation range 
of 0.78 – 1.25.  Not all staff use 
mathematics and arithmetic in their 
courses therefore some respondents did 
not answer these components of the 
question.  If the mathematics and 
arithmetic variables are excluded (N = 51 
- 62) means range from 2.37 – 3.71 with a 
standard deviation ranging from 0.87 – 
1.25.  
 
In asking staff to assess dyslexic students’ 
difficulties on a scale of 1 (mild difficulty) 
to 5 (extreme difficulty), many staff opted 
for the mid-value.  It was decided to 
explore when student difficulties, viewed 
by staff, were different to the average.  
Dancey and Reidy (2004, p216) state that 
a One Sample t-test, although a 

parametric test, has been used in recent 
years by psychologists in the analysis of 
Lickert –type ranked scales.  The results of 
a One-Sample t-test with a test value 
mean of 3 (middle rank) for the variables, 
gives the following significant t statistic 
values: difficulties with spelling t(61) = 6.4, 
p<0.001; course content t(50) = -4.4 
p<0.001, and arithmetic t(23) = -4.1, 
p<0.001. These results suggest that the 
staff who answered this question consider 
dyslexic students to have difficulty with 
spelling but not with course content or 
arithmetic.  This corroborates the results of 
the previous paper on difficulties 
experienced by dyslexic students 
(Meehan, 2016).  
 
A Spearman’s Rho correlation coefficient 
was used to gauge how staff views of 
dyslexic student study skills related to 
each other.  The matrix indicated that staff 
(N = 17) considered that difficulties in 
course content of assignments is strongly 
correlated with difficulties with punctuation 
rs = 0.63, p = 0.007, with assignment 
structure rs = 0.73, p < 0.001 and with 
mathematics rs = 0.66, p = 0.004.   
Difficulties with mathematics are strongly 
correlated with difficulties in arithmetic rs 
= 0.88, p = 0.001.  If the variables 
concerned with mathematics and 
arithmetic are excluded from the 
correlation matrix, for N = 43, the 
variables are only moderately or weakly 
correlated. 
 
When the frequencies for each of the 
study skill variables in each school were 
compared, the same pattern as for the 
total frequencies was borne out with the 
exception of School C which suggested 
that difficulties with assignment structure 
were not particularly significant 
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(combined frequency of 1 and 2 was 
55.6%).  The values of the Pearson Χ2 for 
each of the variables grammar, spelling, 
punctuation, course content, assignment 
structure, arithmetic and mathematics are 
not significant, with the exception of 
assignment structure which has a value of 
Χ2 = 15.6, df = 8, p = 0.048.   
 
32 staff provided written comments on the 
study skills of dyslexic students.  More 
than half (N=18) considered that such a 
question was “impossible to answer” as 
dyslexic students performed no differently 
from non-dyslexic students.  6 staff stated 
that dyslexic students’ main difficulty is 
writing and two noted that this was 
noticeable in examination scripts.  It is 
interesting to note that in a study of 
dyslexic students in HE in a study by 
Cameron and Billington (2015) found that 
students felt there was a tension between 
acknowledging that they had a difficulty in 
writing and striving to achieve a high 
standard of literacy in their academic 
assignments.  6 staff were concerned 
about language learning and dyslexic 
students’ language skills.  Three staff 
noted that diagnosis was important, see 
below.  
 
 
Staff’s view of dyslexic students’ 
behaviour in lectures, tutorials and 
seminars 
 
Staff were asked to rank the behaviour of 
students in tutorials, with respect to 
participation in discussions, speed of 
practical work, need for reassurance, 
need for words to be spelled, need for 
explanations, need for extensions and 
any impact this may have on the class, 
where 1 = none, 2 = few, 3 = many, 4 = 

most and 5 = all.  This question was asked 
to explore whether staff considered 
dyslexic students exhibited different 
behaviour to non-dyslexic students, for 
example, a lack of confidence.  The range 
of the mean for the seven variables 
concerned with dyslexic students’ 
behaviour in seminars, lectures and 
tutorials is 1.86 – 3.31. 
 
Table 1. Table of One-Sample t-test for 
staff’ views of dyslexic students’ 
interaction in lectures and seminars. 
 

 
Frequency tables of the interaction of 
students in lectures and tutorials indicate 
that the majority of dyslexic students took 
part in discussions in tutorials (72%), they 
did not need more reassurance (65.5%), 
they did not need words to be spelled 
(82.2%), they did not need explanations 
(73.2%), and they did not impact on the 
concentration of other students in the 
lecture (82.0%). This pattern is also 
reflected in the results for each of the 
Schools. 
 
A correlation matrix of these variables 

Tutorial discussions  t= 1.83 NS 

Practical work speed t= 1.82 NS 

Need for Reassurance t= -5.25 .000 

Need for spellings t= -7.27 .000 

Need for explanations t= -5.22 .000 

Need for extensions t= -1.4 NS 

Impact in class t= -8.83 .000 
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shows that there is a strong correlation 
between dyslexic students’ need for 
reassurance and their impact on other 
students in lectures and practical's (rs = 
0.68, p = 0.002); and between their need 
for explanation (rs = 0.46, p < 0.001) and 
their need for more time for practical 
work (rs = 0.38, p = 0.007).  There was 
also a correlation between students’ need 
for explanation and their need for words 
to be spelled (rs = 0.59, p <0.001). In other 
words staff considered that if students 
needed something explained they may 
also need the spelling of words.  There is 
an obvious difference between spelling a 
word and understanding a concept or the 
meaning of a word and dyslexic students 
generally have difficulty with the former 
and not necessarily with the latter.  This 
could indicate that staff did not 
understand how dyslexia impacts on 
individuals. 
 
The results of a One Sample t-test for a 
test value of 3 indicates that the mean for 
dyslexic students needing words to be 
spelled, topics explained, reassurance 
and impact on the class are significantly 
below the test mean which implies that 
staff considered that these students had 
little difficulty in these areas.   
 
The Pearson Chi-Squared values for 
variables are significant for students 
needing reassurance Χ2 = 16.96, df = 8, p 
= 0.03) and the impact of dyslexic 
students on other students (Χ2 = 17.24, df 
= 8, p = 0.028).  Thus, these results support 
some aspects of the correlation tables: 
the variables for dyslexic students 
needing more reassurance in lectures and 
tutorials and the affect of dyslexic 
students on the concentration of other 
students in lectures and tutorials are 

dependent but staff did not consider that 
these behaviours were more than usually 
expressed by dyslexic students. 
 
Staff reported that students were very 
different and behaviour depended on the 
student’s personality, country of origin and 
the type of teaching session.  One staff 
member thought that concentration in 
study skills was pivotal, another that 
dyslexia seemed to sap energy but not 
motivation.  Another member of staff 
suggested that dyslexic students did not 
ask for extensions, whilst another that 
dyslexic students did ask for extensions; 
and three staff stated that students 
needed or were given extra time in 
examinations.  5 staff stated that they 
were unable to assess dyslexic students 
and another wrote that if staff were 
aware of dyslexia this assured the student 
and reduced the student’s anxieties.   
 
Staff’ view of dyslexic students’ attitudes 
 
To assess staff’ views of dyslexic students’ 
attitudes a ranked Attitude Scale was 
used.  The values ranged from 1 to 9 with 
a middle value of 5 equating to staff 
neither agreeing nor disagreeing with 
either of the attitudes presented.  60 staff 
answered all nine parts of question 14 
and the range of the mean for all 9 
variables (confidence, problem solving 
ability, aggression, creativity, type of 
thinking, intelligence, effort on written 
work, punctuality and organisation) was 
4.72 – 5.62.  This indicated that many staff 
had simply selected the mid value of 5 
which may have been a considered 
choice although some staff may have 
been simply ‘sitting on the fence’ because 
the mid-value may be seen as the 
‘neutral’ choice.   
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A correlation matrix for the variables 
indicates that: intelligence is moderately 
correlated with organisation (r = 0.36, p = 
0.01); and thinking outside the box is also 
moderately correlated with problem 
solving (r = 0.35, p = 0.01).   
 
A one sample t-test (test value = 5) shows 
that the means for the variables 
confidence, hard work and organisation 
are significantly above the test mean 
which indicates that staff viewed dyslexic 
students as being confident, hardworking 
and organised. 
 
16 staff reported that it was hard to 
generalise about students, as in the case 
of students’ study skills, which indicates 
that these staff viewed their students as 
individuals (Smith, 2007) and there is a 
great deal of variation in how staff 
reported that dyslexic students perform 
and behave.  4 staff stated that they had 
no preconceptions about the behaviour of 
dyslexic students and thus were not 
judgemental.  Some staff had positive 
comments: “All the dyslexic students I’ve 
known have been very motivated and 
hard-working, but this is, I think, as a 
response to the dyslexia, rather than an in
-built ‘trait’.”  And, “In my experience the 
dyslexic students were perhaps slightly 
less confident but sometimes too more 
creative and innovative in their ideas.”  
One staff member highlighted the 
difference between dyslexic students who 
had been diagnosed before coming to 
university and those who were diagnosed 
during their course: “With students who 
have been diagnosed part way through a 
degree I have observed a change in 
behaviour or performance (2 students) but 
I have not observed a difference in 
linguistic or communicative ability 

between diagnosed and non-diagnosed 
students taken as a cohort.”  Another 
member of staff had a negative comment:  
“Some will try to hide laziness behind the 
‘poor time management’ symptom.” 
 
Staff use of multisensory teaching 
techniques 
 
To assess staff use of aspects of 
multisensory teaching (question 15) a 
ranked scale 1 – 4 was used where 1 = 
always, 2 = sometimes, 3 = only if asked 
and 4 = never.  The mean value for 
multisensory teaching ranges from 1.34 – 
3.21.  Thus, staff almost always provided 
handouts for students (m = 1.34) and gave 
reading lists in advance (m = 1.56) but 
staff rarely provided coloured paper (m = 
3.21). 
 
A correlation matrix for staff’ teaching 
methods indicates that there is a 
moderate correlation between the use of 
the virtual learning environment and the 
use of PowerPoint (rs = 0.53, p< 0.001) 
and the use of bullet points (rs = 0.32, p = 
0.003).  There is a moderate correlation 
between the use of coloured paper and 
the use of visual aids (rs = 0.28, p = 
0.009), between the use of PowerPoint 
and the use of demonstrations (rs = 0.33, 
p = 0.003), between the use of PowerPoint 
and the use of bullet points (rs = 0.43, 
p<0.00).  The use of demonstrations is 
correlated with the use of visual aids (rs = 
0.46, p<0.001) which is correlated with the 
use of bullet points (rs = 0.40, p<0.001).   
 
Frequency tables indicated that 70% 
(64/90) of staff always used handouts; 
62.8% (57/90) staff always gave out 
reading lists in advance; 63.5% (54/85) of 
staff always allowed a student to record a 
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lecture; 50.6% (43/85) of staff always put 
technical words on the board; 46% of staff 
always used bullet points; 46.0% (40/87) of 
staff always used visual aids; 37.5% 
(33/88) of staff always used PowerPoint; 
28.2% (24/85) of staff always gave small 
group sessions; 28.4 % (25/88) of staff 
always used a virtual learning 
environment; 16.7% (13/78) of staff always 
gave demonstrations; 12.4% (11/89) of 
staff always used coloured paper. 
 
Lecturers, who tended to have research 
responsibilities as well as lecturing, and 
tutors, who were not obliged to conduct 
research, showed broadly the same 
pattern of responses for the variables of 
using demonstrations, putting technical 
words on the board, giving out reading 
lists and using small group sessions.   
 
Moreover, an independent sample t-test 
shows that there is no statistical difference 
between tutors and lecturers use of 
multisensory techniques.  
 
Three staff reported that they used the 
Virtual Learning Environment (VLE) a 
teaching tool, such as BlackBoard or 
Moodle, used on the university student 
intranet.  One staff member made 
handouts available at the end of the 
course and another said that all important 
documents were available but not lecture 
summaries which indicates that staff were 
not aware of the reasons why dyslexic 
students benefit from having handouts 
available before a lecture generally in 
order that they can annotate the notes 
because of slow handwriting speed and 
the difficulties of copying from a board.  
Handouts were provided in advance by 
the departments of two staff.  Another 
staff member said all 1st year students 

had 4 – 6 pages of notes as a hard copy/
paper handout every week, usually on 
coloured paper.  One staff member 
reported that a textbook was the basis of 
the course so students would always have 
this to refer to and another that key points 
were summarised at the end of lectures.  
Five staff stated that help was provided if 
requested by the student at the beginning 
of the course.  Two staff stated that they 
used a blackboard and everything that 
was needed by the student would be on 
the board, and another that all technical 
words were in bold and underlined on 
PowerPoint.  Four staff worked with small 
groups with an average of 7 or 12 
students.  One staff member showed 
videos as a basis for discussion, another 
generated slides using latex.  Three staff 
encouraged interactive teaching methods 
and placed emphasis on students being 
able to ask questions, and four staff were 
available (one had an open door policy) 
for one-to-one consultations.  One 
member of staff reported that using 
coloured paper was not a problem but it 
is more expensive and therefore has an 
impact on the departmental budget.   
 
A correlation table of staff’s view of 
students’ difficulties against staff’s view of 
students’ attitudes, suggests that staff’s 
view of students’ problem solving ability 
was negatively correlated with staff’s view 
of students’ course content difficulties rs = 
-0.39, p = 0.01 indicating that an increase 
in problem solving ability would be 
accompanied by a decrease in course 
content difficulties.  Staff’s view of 
students’ effort on written work was 
positively correlated with assignment 
structure rs = 0.43, p = 0.002.  Thus, staff 
(N = 48) may consider that if a student put 
more effort into an assignment then the 
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structure would improve.   
 
A correlation table of the relationship 
between staff’s view of student difficulties 
and staff’s view of students’ behaviour in 
lectures and seminars was produced.  A 
moderate cor re la t ion be tween 
respondents’ view of students’ spelling 
difficulties with students’ view of 
reassurance rs = 0.36, p = 0.01; and the 
need for words to be spelled rs = 0.37, p 
= 0.006; and students’ need for 
explanations rs = 0.50, p<0.001.  There 
was also a correlation between staff who 
considered that dyslexic students had 
difficulty with spelling and also 
considered that dyslexic students were 
more likely to ask for technical words to 
be spelled in class.  Staff considered that 
dyslexic students’ difficulties with 
assignments was moderately correlated 
with a need for explanations rs = 0.45, p = 
0.002.  Thus students whose assignment 
structure was not good would need more 
explanations in class.  Students’ difficulty 
with assignment structure was also weakly 
correlated with students’ need to be 
reassured rs = 0.34, p = 0.02; students’ 
impact on the rest of the class rs = 0.37, p 
= 0.02; and negatively correlated with 
students’ contribution to tutorial or 
seminar discussions rs = -0.32, p = 0.03.   
 
To examine whether the age of staff 
influenced their use of multisensory 
techniques, the responses for each staff 
member who had completed all parts of 
question 15 were weighted so that the 
response of ‘always’ was given the value 
1 with a possible total maximum score of 
11 for each staff member.  A linear 
regression table with the multisensory 
score as the dependent variable against 
staff’ age gave R = 0.08 which indicates 

that a linear relationship between staff’ 
age and multisensory teaching techniques 
accounts for 8% of the variance in 
multisensory teaching techniques and the 
adjusted R2 = -0.009 is very small 
indicating that the age of staff does not 
indicate the type of teaching that staff 
use.  The Analysis of Variance (ANOVA) 
indicates that the result is not significant.   
 
To investigate whether multisensory 
teaching might be implemented by staff 
who had had formal training, read 
literature on dyslexia or who knew others 
(not students) with dyslexia, three 
independent sample t-tests were 
conducted which indicated that if staff 
had formal training or read literature on 
dyslexia, this was not apparent in their 
use of multisensory teaching techniques.   
 
However, the result for staff who knew 
friends or relations other than students 
with dyslexia was significant (t (57) = 2.1, 
p = 0.04).  These staff would probably be 
aware of the type of teaching which is 
effective for dyslexic students.   
 
Not all responses from staff on dyslexia 
were entirely positive, and there was 
clearly a level of scepticism in some of 
the respondents.  Seven staff suggested 
that focusing on students with dyslexia 
meant that no consideration was given to 
the “whole continuum of difficulties that 
many students have”.  One staff member 
was concerned and “astonished” that in 
one or two cases students were not 
assessed until they came to university.  
Another member of staff thought the 
assessing psychologists often made 
unrealistic recommendations that raised 
the expectations of students, but what 
these expectations were was not 
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described.  Yet another staff member 
wondered how many students who were 
assessed with dyslexia really experienced 
the disability and another that the 
students who had been assessed had 
“linguistic and communicative abilities 
distributed across the full range of the 
larger student cohort”.  Two staff who had 
worked overseas were of the opinion that 
dyslexia is “overpathologized” in the UK 
as dyslexia was not known in other 
countries.  However, more research 
indicates that dyslexia is present in other 
languages (Elbeheri and Everatt, 2007) 
and English is a language that highlights 
the difficulties of dyslexia more readily.  
One staff member thought that it was 
“dangerous” to suggest that students 
coming from overseas may have dyslexia 
and another that it is difficult to assess 
students from overseas as their own 
countries have no provision for this.  Two 
staff noted that in teaching languages 
dyslexic students had to meet the same 
accuracy in the target language as non-
dyslexic students and presumably take 
this on board when they apply to study at 
the university.  Another staff member 
stated that there was a great need to 
teach dyslexic students in small groups 
but dyslexic students need to become 
independent.  Another staff member 
considered that all students were 
different.  In terms of disability training 
one staff member thought that the whole 
university should have equal opportunities 
training and another asked for guidance 
on marking dyslexic students’ work. 
 
One member of staff was grateful for the 
work carried out by the University 
Disability Office in supporting dyslexic 
students but another staff member 
suggested that “support for dyslexic 

students' needs to be speeded up at the 
beginning of the year” which would 
certainly help students to put study skills 
strategies in place but it also indicates 
that staff do not understand that the 
government process takes a long time 
and it can take 3 – 6 months before all 
support is put in place.  Yet another 
member of staff was pleased that the 
questionnaire was being carried out and 
another that it was very difficult to answer.  
 
Discussion 
 
The results from this study are revealing, 
in identifying how staff perceive the skills 
and performance of dyslexic students.  
Taken in conjunction with the previous 
article (Meehan, 2016), this paper shows 
that, despite the literature on deficits in 
dyslexic students, staff are unaware of the 
extent of the difficulties that these students 
experience, and see little difference 
between their performance and that of 
non-dyslexic students.  It is also interesting 
to note that staff do not see these dyslexic 
students as showing problems with 
planning, as proposed by Smith-Spark et 
al., (2016).  This may, however, reflect 
good strategy use by dyslexic students, 
who recognise their potential for time 
management difficulties and have 
developed a system to deal with this 
success. It also pays tribute to the work 
Student Services does to support these 
students in their studies. The majority of 
staff in this study are aware of some of 
the needs of dyslexic students and have 
made provision for dyslexia friendly 
practices, for example, multisensory 
teaching, but in the current climate 
multisensory teaching is one of the 
inclusion strategies considered by most 
universities.  Of course, this does not 
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mean that dyslexic students do not 
continue to experience problems.  It can 
be seen clearly from previous work by the 
author (Meehan, 2016) that the students 
themselves identify issues in all those 
areas identified in the literature.  
Nevertheless, it does suggest that the 
presence of dyslexic students in a cohort 
does not impact on staff or fellow 
students.  Again, this may be due to the 
provision from Student Services that these 
dyslexic students have received which has 
allowed them to complete their courses 
and realise their potential.  It may well be 
very different in countries where this 
support is not available, or following the 
modification to current regulations in the 
UK.  It is encouraging, however, to see 
that it is possible for dyslexic students to 
be accommodated in higher education 
without disrupting the system unduly.  
 
When the frequencies of respondents who 
selected numbers above and below 5 for 
the attitude scale were examined, 
approximately a third to a half (30 – 43%) 
staff considered that dyslexic students had 
more than average confidence, put more 
effort into written work and were more 
organised than non-dyslexic students. This 
pattern is also reflected in the scores for 
each of the CSU Schools.  This view is not 
corroborated by Smith-Spark et al., (2016) 
who found that executive function 
difficulties which include planning and 
organisation have a lasting impact on 
dyslexic individuals. 
 
However, the results from the Likert style 
questionnaire indicated that staff thought 
that dyslexic students had difficulty with 
spelling and most individuals with 
dyslexia have a difficulty in this area as 
dyslexia affects the development of 

language and literacy. However, dyslexia 
is not just a difficulty in spelling as the 
BDA definition specifies.  Staff also 
thought that dyslexic students had little 
difficulty in course content and arithmetic.  
As dyslexia is not dependent on IQ, 
difficulty in course content would not be 
expected.  However, as students may take 
more time to read and compose their 
written coursework, unless they have good 
organisational skills they may not be able 
to complete assignments within the same 
time frame as their non-dyslexic peers. 
  
It is possible that students who experience 
difficulties with punctuation and 
assignment structure have a poor 
understanding of course content in 
assignments.   Students who have 
difficulties with course content may also 
have difficulties structuring their essays or 
laboratory reports and use punctuation 
incorrectly although the latter does not 
necessarily follow.  Difficulties with 
mathematics were strongly correlated with 
difficulties in arithmetic and a dyslexic 
student with difficulties in mathematics 
might also have difficulties with arithmetic 
but not necessarily so.  There is a clear 
distinction between mathematics which 
deals with concepts and arithmetic which 
is the skill of correctly manipulating 
numbers   
 
One third of staff considered that dyslexic 
students performed no differently from 
non-dyslexic students. Each individual 
experiences dyslexia in a different way 
although there are common factors.   It is 
important to realise that dyslexia is a 
disability and assumptions should not be 
made about why dyslexic students appear 
to have study skills difficulties or not.  The 
Disability Office staff at the CSU stated 
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that sometimes students are referred to 
them for diagnostic assessment after the 
exam period because of their handwritten 
scripts which show a difficulty with written 
expression and this agrees with staff’ 
comments.  As most students are not 
allowed to use assistive technology in 
exams, this is understandable.  Staff were 
also concerned about language learning 
and dyslexic students’ language skills and 
as this is the main area of difficulty for 
most dyslexic students, this would be 
expected.   Diagnosis was important, one 
respondent commenting that, “It is of 
course a significant advantage to students 
to be diagnosed as “dyslexic” – extra 
time in exams, help, computer 
equipment…”  Whilst it is true that some 
students may put themselves forward for 
an assessment of dyslexia in order to 
gain these advantages, it must be 
realised that students are screened 
before they have an assessment; they 
have to pay a relatively large sum of 
money to be assessed by an Educational 
Psychologist or approved teacher and not 
every student is found to experience 
dyslexia.  It is important to understand 
that a diagnosis of dyslexia at university 
can lead to a change in behaviour as it 
can challenge an individual’s perception 
of their identity.   
 
Staff’ view of dyslexic students’ 
behaviour in lectures 
 
Staff considered that dyslexic students’ 
interaction in lectures and tutorials 
indicated that dyslexic students interacted 
well and did not impinge on other 
students.  It is possible that if a dyslexic 
student needs reassurance during lectures 
and practicals that this could disturb or 
affect the concentration of the other 

students in the group.  If dyslexic students 
need words to be spelled during lectures, 
they may have a difficulty in reading and 
read experimental protocols more slowly.  
These students may spend more time 
double checking experimental methods 
and their own calculations and recording 
experimental data which increases the 
time needed to complete an experiment.  
However, although these traits may be 
correlated, they are not significant. 
 
Staff reported that students were very 
different and behaviour depended on the 
student’s personality, country of origin and 
the type of teaching session which agrees 
with Riddell et al., (2002) that disabled 
students should be seen as individuals 
and not as “an homogenous group”.  One 
member of staff thought that dyslexia 
seemed to sap energy but not motivation 
and this is consistent with the fact that 
most dyslexic students need to work 
harder than their non-dyslexic peers – this 
is not to trivialise the hard work of non-
dyslexic students.  Not all dyslexic 
students need or take up the possibility of 
an extension for written work and this 
could be because they are very organised 
or because, for example, they feel they 
cannot ask for an extension.   
 
Staff view of dyslexic students’ attitudes 
 
A correlation matrix for the 9 variables 
indicates that intelligence is moderately 
correlated with organisation and thinking 
outside the box is also moderately 
correlated with problem solving.  Whilst it 
is easy to understand that thinking outside 
the box would help a student to solve 
problems, it is not possible to see how 
intelligence could be related to 
organisation, the quintessential absent-
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minded professor is well recognised in 
such an archetypal image.  As the nature 
of statistical correlation is not causal, this 
correlation is disregarded.   
 
As might be expected there was a great 
deal of variation in how staff reported 
that dyslexic students perform and 
behave.  Approximately one third of staff 
viewed dyslexic students as being 
confident, hardworking and organised.  
Students with dyslexia have to work much 
harder than their non-dyslexic peers 
particularly with regard to written work 
(Fawcett, 2004).  It therefore seems harsh 
that a staff member should consider such 
students lazy especially as this is an 
epithet which commonly used against 
such students.   
 
Staff use of multisensory teaching 
techniques 
 
Research into teaching and learning 
together with improved technology and 
the drive for inclusion ensures that staff 
almost always provided handouts for 
students and gave reading lists in 
advance.  Providing coloured paper for 
all students has a cost implication for 
departments but providing coloured 
paper for individual students who are 
recommended such a reasonable 
adjustment via an Assessment of Need 
would not be so costly.   
 
Staff who use PowerPoint as a teaching 
tool may use bullet points because this is 
a feature of the programme and once a 
PowerPoint presentation has been written 
it is easy to transfer it to the virtual 
learning environment. The moderate 
negative correlation for writing technical 
words on the blackboard is 

understandable because if a lecturer is 
giving a PowerPoint presentation, possibly 
with dimmed lighting, it might be difficult 
and time consuming to increase the 
lighting to write on the board.  There was 
a general correlation between the use of 
different visual teaching methods 
indicating that staff tended to use the full 
range of visual teaching skills.    
 
Handouts were more often provided 
although not necessarily ahead of the 
lectures.  It appears that not all staff were 
aware of the reasons why dyslexic 
students benefit from having handouts 
available before a lecture - so that they 
can annotate the notes because of slow 
handwriting speed and the difficulties of 
copying from a board.  Some staff 
encouraged interactive teaching methods 
and placed emphasis on students being 
able to ask questions, some that help was 
provided if requested by the student at 
the beginning of the course, some showed 
videos as a basis for discussion and one 
had an open door policy.  Although it is 
costly, lecture capture is now increasingly 
used to aid all students in their learning.  
 
Despite the fact that new lecturers in the 
CSU are obliged to attend a course on 
teaching in HE and tutors are not, 
lecturers and tutors showed broadly the 
same pattern of responses for the 
variables of using demonstrations, putting 
technical words on the board, giving out 
reading lists and using small group 
sessions.   
 
An increase in problem solving ability was 
perceived to be accompanied by a 
decrease in course content difficulties.  
This might be expected as a student who 
had good problem solving ability would 
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be expected to be able to work through 
any difficult parts of a course.  Staff (N = 
48) considered that if a student put more 
effort into an assignment then the 
structure would improve.  However, a 
dyslexic student has to put in an 
inordinate amount of time to achieve the 
same standard of written work as a non-
dyslexic student.   
 
Du Pre et al., (2008) report that dyslexic 
students who are self-conscious about 
their spelling tend to have a poor self-
image and do need reassurance.  There 
was also a correlation between staff who 
considered that dyslexic students had 
difficulty with spelling and those who 
considered that dyslexic students were 
more likely to ask for technical words to 
be spelled in class.  However, this may 
not be the case generally as some 
dyslexic students who are anxious about 
spelling may not want to draw attention to 
their spelling difficulties. If students need 
a word spelled this does not imply that 
they will also need course content 
explained because it is perfectly possible 
to understand a concept but not spell 
certain technical words that are vital to 
that discipline.  Staff considered that 
dyslexic students’ difficulties with 
assignments were moderately correlated 
with a need for explanations.  Thus, 
students whose assignment structure was 
not good would need more explanations 
in class.  However, this might not 
necessarily be the case as a student may 
understand a topic and discuss it with 
ease but find it almost impossible to 
structure a written assignment.  It may be 
the case that students who submit written 
work that is criticised for bad structure do 
need reassurance.  The correlation 
between poor assignment structure and 

impact on the rest of the class is less easy 
to understand although it is possible to 
see that if students’ assignment structure 
is good they may not need to contribute 
much in class.   
 
The age of staff did not influence their use 
of multisensory techniques but it was 
important for the staff who knew friends or 
relations other than students with dyslexia 
rather than staff who had formal training 
or read literature on dyslexia. These staff 
would probably be aware of the type of 
teaching which is effective for dyslexic 
students.   
 
There seemed to be a lack of 
understanding on the part of staff about 
the nature of dyslexia in that some 
students form their own strategies and 
may only find they need help once they 
reach university.  There seemed to be a 
view that Educational Psychologists were 
unrealistic in making recommendations 
and made assessments which were 
unreliable.  This is an astonishing remark 
considering the competency standards 
and continuing professional development 
that educational psychologists are 
required to maintain.  A view was 
expressed that dyslexic students were 
getting unnecessary help as opposed to 
the “whole continuum of difficulties that 
many students have” and that dyslexia is 
“overpathologized” in the UK.  Although 
dyslexia was unknown in other countries, 
the provision for dyslexia in the UK is 
often viewed as a standard to aspire to 
by other countries as exemplified in a UK 
TEMPUS project (Ward et al., 2012).   
 
In terms of disability training, one staff 
member thought that the whole university 
should have equal opportunities training 



University support for dyslexia in UK: A staff survey  190 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

and another asked for guidance on 
marking dyslexic students’ work. 
 
Implications for Asian countries 
 
This article has demonstrated that, 
despite the emphasis on inclusion in the 
UK, not all staff are fully aware of the 
needs of dyslexic students, and indeed as 
voiced by one member of staff, continue 
to subscribe to the view that dyslexia is an 
excuse for laziness.  However, it has also 
demonstrated that the majority of staff are 
aware of the needs of dyslexic students 
and are largely able to fulfil these needs.  
Indeed, they feel that dyslexic students do 
not impact unnecessarily on delivery of 
the course to the student body as a 
whole, and see them as largely self-
sufficient, although continuing to show 
problems in spelling, particularly with new 
vocabulary.  Provision of adequate 
support for dyslexic students does not just 
relate to the provisions of extra time and 
computers.  Effective teaching for this 
group is highly dependent on the 
awareness of staff of the type of 
difficulties dyslexic students may 
encounter.  There is a strong role for 
dyslexia organisations, such as the 
Dyslexia Association of Singapore, to 
enhance public awareness of dyslexia 
and ensure that this knowledge impacts 
on provision within universities and 
colleges.  
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APPENDIX 1 
 

EDUCATIONAL RESEARCH QUESTIONNAIRE 
 

This questionnaire is in two parts.  Part I deals with your professional  
experience in education, and Part II asks for some personal details.  

Please complete Part I and, if possible, Part II. 
 

PART 1 
 
1. Have you ever referred a student for an assessment of dyslexia?  
 
 Yes   No  
 
2. Has your professional experience over the past 5 years brought you into 
 contact with students who, to the best of your knowledge, have dyslexia?  
 
  Yes  (Please go to question 3) 
  No   (Please go to question 15, page 6) 
  Don’t know  (Please go to question 15, page 6) 
 
3. Has this been in your current institution? 
 
 Yes   No 
 
 If No, please give details: 
 
 ......................................................................................................................................................... 
 
 ......................................................................................................................................................... 
 
4. Were any of your students with dyslexia straight from any of the following.  
 Please place a cross in one or more of the boxes: 
 
 School (and/or after temporary summer work)   
 ‘Gap year’ after A levels     
 Employment         
 Other e.g. access course,       
 Unemployment,       
 Training,          
 Don't know,         
 Higher Education       
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5. Were the majority of students with dyslexia you worked/are working with aged. 
  
 17-31 yrs    Over 31 yrs       
 
6. Please indicate the number of students in each category and give any 
 comments? 
 
 ......................................................................................................................................................... 
 
 .........................................................................................................................................................
  
7. Were the students with dyslexia you worked/are working with from: 
 (Please place a cross in one or more boxes) 
 
 UK       EU     Overseas    
 
8. Were the students with dyslexia you worked/are working with: 
 (Please place a cross in one or more boxes) 
 
 Undergraduates   Taught postgraduates   PhDs  Other 
 
9. How were you informed (or became aware) that a student had dyslexia?  
 (Please place a cross in one or more boxes) 
 
 a. Notified by your department/school   Yes    No   
 b. Notified by the Disability Office or equivalent  Yes    No  
 c. Notified by the student     Yes    No   
 d. Asked the student      Yes    No  
 
10. Roughly how many students with dyslexia have you worked with over the past 5 
 years?   
 
 1- 5 yrs  6-10 yrs   10 to20 yrs  above 21 yrs 
 
11. What was the gender balance of the students with dyslexia that you have 
 worked with/working with?  
 
 a.  More male    
 b.  More female   
 c.  An equal mixture   
 d.  Don’t know    
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11. Students with dyslexia do not necessarily have difficulties in the same areas.  
On a scale of 1 – 5, (1 = mild difficulty, 5 = extreme difficulty) which of the 
following difficulties do the students with dyslexia that you have worked with 
typically experience?  Please place a cross in one box for each section  a – g. 

 
            Mild         Extreme            
          Difficulty               Difficulty    
      1 2 3 4 5   Don’t know  
 
 a. grammar                
 b.   spelling                 
 c.   punctuation               
 d.  content                 
 e.   structure of written work              
 f.  arithmetic               
 g.  mathematics                 
 
 Any comments? 
 
 ......................................................................................................................................................... 
 
 ......................................................................................................................................................... 
 
12. Here are some comments about students with dyslexia.  Have you observed 
 these in any of the students with dyslexia you have worked with:  
 
               None  Few  Most  Many All 
 
 a.  Take part in discussions/tutorials?            
 b.  Take more time to carry out practical work?           
 c.  Seem to need constant re-assurance?            
 d.  Ask for spellings of words?             

 e.  Ask you to repeat or explain more          
 f.  Ask for extensions on coursework             
 g.  Impact on the concentration or engagement            
 
 Any comments? 
 
 ......................................................................................................................................................... 
 
 .........................................................................................................................................................
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13. Some departments have systems whereby students may identify their work as 
 that carried out by a student with dyslexia. If students in your department 
 have dyslexia may they:  
 
 a. Put stickers on? 
 
 Essays/reports/practicals   Yes  No    Don’t Know    N/A  
 Examination scripts            Yes  No     Don’t Know   N/A   
 
 b. Write or type the fact that he/she has dyslexia on? 
 
 Essays/reports/practicals    Yes  No    Don’t Know    N/A  
 Examination scripts.   Yes  No    Don’t Know    N/A  
  
 Any comments? 
 
 ......................................................................................................................................................... 
 
 ......................................................................................................................................................... 
 
14. If you were told that one of your students has dyslexia would you expect them 
 to be: Please mark an x on the scale below for each section a—i.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a 
Less confident than 

other students __ : __ : __ : __ : __ : __ : __ : __ : __ 
More confident 
than other students 

b 
Good problem 

solvers __ : __ : __ : __ : __ : __ : __ : __ : __ 
Bad problem 
solvers 

c 
More  

aggressive __ : __ : __ : __ : __ : __ : __ : __ : __ 
Less  
aggressive 

d 
Less  

creative __ : __ : __ : __ : __ : __ : __ : __ : __ 
More  
creative 

e 
Think  

‘outside the box’ __ : __ : __ : __ : __ : __ : __ : __ : __ 
Think in  
‘straight lines’ 

f 
More  

intelligent __ : __ : __ : __ : __ : __ : __ : __ : __ 
Less  
intelligent 

g 
Less  

hardworking __ : __ : __ : __ : __ : __ : __ : __ : __ 
More  
hardworking 

h Punctual __ : __ : __ : __ : __ : __ : __ : __ : __ Unpunctual 

i Disorganised __ : __ : __ : __ : __ : __ : __ : __ : __ Organised 
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Any comments? 
 
 ......................................................................................................................................................... 
 
 ......................................................................................................................................................... 
 
 ......................................................................................................................................................... 
 
  
15. As dyslexia is a syndrome, each student with dyslexia may have difficulties in 
 different areas of study.  In addition teaching methods vary according to the 
 subject taught. 
 
 
 Please answer the following question by ticking one box for each section a - l 
 where 1 = always, 2 = sometimes, 3 = only if asked and 4 = never.  
 
 When you teach do you normally: 
 
         1 2 3 4 
 a.  Supply handouts?            
 b. Put lecture notes on the BlackBoard        
  Learning Environment? 
 c.  Use coloured paper for handouts?         
 d.  Use PowerPoint?          
 e.  Give demonstrations in lectures ?         
 f.  Allow recording of lectures?          
 g.  Put technical words on the board?         
 h.  Use visual aids?           
 j.  Make use of bullet points.           
 k.  Give reading lists well in advance?        
 l.  Use small group sessions?         
 
 Any other techniques used/comments? 
 
 .........................................................................................................................................................
  
 .........................................................................................................................................................
  
 .........................................................................................................................................................
  



University support for dyslexia in UK: A staff survey  198 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

PART II 
 
Please could you fill in some details about yourself. 
 
16. Age:    20-30    31-40     41-50    51-60      61-70    
 
17. Gender:   Male    Female     
 
18. Which department are you from? 
 
 Arts    Business and Economics  Engineering 
 Environment and Society Health Science  Humanities 
 Human Sciences  Law    Medicine 
 Physical Sciences  Other? ………………………………………………………… 
     
19. What is your current post?    .................................................................................................
  
20. Have you received any formal training about dyslexia? Yes  No 
 (If yes, please provide details below) 
  
 ......................................................................................................................................................... 
 
21. Have you read any literature about dyslexia?   Yes  No 
 (If yes, please provide details below) 
 
 ......................................................................................................................................................... 
  
22.  Do you have dyslexia?       Yes  No 
 
23.  Do you know anyone, other than your students, 
    who has dyslexia? (If yes, please provide details below)  Yes  No 
  
 ......................................................................................................................................................... 
 
24.  Is there anything else you would like to contribute? 
 
 ......................................................................................................................................................... 
 

Thank you for taking the time to complete this questionnaire. 
 

Please return to:  Dr. Margaret Meehan 
 

This questionnaire is available in alternative formats;  
please contact the M. Meehan with your requirements.  
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skills, home and phonics support predicting 
preschoolers' phonological and literacy skills  
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Abstract 
 
In Singapore, early identification and intervention of literacy difficulties during 
preschool are important due to the heavy academic demands placed on children. 
Previous research have shown that parents’ literacy skills, amount of home support 
given, and prior phonics exposure are associated with reading skills. The impact of 
home support, phonics-based support and parental factors on preschool students’ 
literacy and phonological skills were investigated in this study.  It was found that the 
provision of phonics-based intervention significantly predicted better phonological 
processing skills.  Both mothers and fathers also impacted on their child’s literacy 
and phonological skills but in different ways, suggesting that parents play distinct 
roles in their child’s literacy development.  On the other hand, home support did not 
appear to confer the expected benefits in terms of literacy development.  This may 
be associated with the differences in the learning processes at home.  
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Introduction 
 
Studies in preschool children on the 
factors predicting dyslexia can provide 
crucial insights in identifying those at risk 
at an early age. In Singapore, early 
identification and intervention of dyslexia 
before children enter formal schooling are 
vital due to the high academic demands 
placed on them. In this study, we aimed to 
evaluate family (i.e. parents' perceived 
literacy skills, home support) and 
environmental factors (i.e. phonics-based 
intervention) in relation to preschoolers’ 
phonological processing and literacy skills 
at six years of age. 
 
The first predictor of dyslexia explored in 
this study is how perceived parental 
literacy skills may predict early 
phonological and literacy skills in 
preschoolers. It has been previously found 
in various studies that familial history of 
dyslexia predicts the later diagnosis of 
dyslexia (e.g., McBride-Chang, Lam, Lam 
et al, 2011; Snowling, Muter & Carroll, 
2006). Van Bergen, Jong and Maassen 
(2014) previously found that self-reports of 
parental literacy skills differentiated 
between children with and without 
dyslexia; parents of dyslexic children 
reported more literacy difficulties 
compared to those of non-dyslexic 
children. In line with this, Torppa, Eklund, 
van Bergen and Lyytinen’s (2011) study 
likewise showed that among families who 
have familial risk of dyslexia, dyslexic 
parents whose children are also dyslexic 
tend to show more severe problems in 
literacy than those who did not have 
dyslexic children. This lends weight to the 
idea that even among dyslexic families, 
the level of literacy of parents does exert 
a certain level of influence over the 

reading outcomes of their children. These 
findings seem logical given that it is likely 
that parents with poor literacy skills may 
be less inclined to read with their 
children, thereby reducing the amount of 
exposure to print the children might have 
had during their early years. However, 
many of these studies have not explored 
the differences between maternal and 
paternal factors in impacting children’s 
literacy skills.  
 
Another predictor explored in this study is 
the amount of literacy support given to the 
child at home. Scarborough, Dobrich and 
Hager (1991) and Scarborough and 
Dobrich (1994) found that children's later 
reading abilities were somewhat related 
to how often their parents read to them 
during the preschool years. Children who 
became poor readers were typically 
engaged in books about 2-3 times a 
week, while children who became normal 
readers typically did so almost daily. 
Other studies have also found that 
frequent storybook reading benefits a 
child's vocabulary, phoneme awareness 
and awareness of rhyme, and this 
consequently leads to greater 
independent reading ability in children 
when they are older (Wood, 2002). 
Complementary to these findings, Roberts, 
Jurgens & Burchinal (2005) found that 
children whose mothers employed more 
book reading strategies had higher 
vocabulary scores. As such, given these 
findings, it appears that the frequency 
and quality of book reading opportunities 
with parents at home seem to confer 
benefits in the development of children’s 
reading skills. For the purpose of this 
study, we looked into home support 
provided specifically in the forms of the 
use of flashcards, revision of spelling 
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words, as well as the frequency of parents 
reading with/to the child, as measures of 
the level of literacy support given to 
children at home.  
 
Lastly, the exposure to early phonics 
intervention was also explored in this 
study. Hatcher et al., (2004) reported that 
reading programmes with highly 
structured phonics components are 
sufficient for most preschool children 
(about 4.5 years old) to master the 
alphabetic principle and learn to read 
effectively. In contrast, young children at 
risk may need additional training in 
phoneme awareness and linking 
phonemes with letters. Additionally, a 
literature review by Ritchey & Goeke 
(2006) indicated that 9 out of 12 studies 
reported Orton-Gillingham instruction (a 
phonics-based programme) to be more 
effective than other interventions for at 
least one measured outcome, with the 
largest effects seen in word attack and 
nonsense word reading skills.  
 
Given what has been found in the above-
mentioned studies, it would be useful to 
further investigate relationships of 
perceived parental literacy skills, phonics-
based intervention and home support with 
phonological processing, reading and 
spelling skills among preschoolers at the 
end of their preschool education (i.e. 
Kindergarten 2) and before they go into 
their first year of primary school or the 
year they turn seven years old. 
Conducting this study will give us valuable 
insight in understanding the role of the 
family and early intervention on literacy 
development in early years and its 
implications on public awareness raising 
efforts. 
 

Methods 
 
Data was collected from 63 preschool 
students (44 males, aged from 6 years 0 
months to 6 years 11 months; M: 6.2 
years, SD: 2.8 years) to who attended 
from the preschool literacy programme at 
the Dyslexia Association of Singapore 
(DAS). They were referred for psycho-
educational assessments and underwent 
cognitive and literacy assessments 
conducted by DAS psychologists. Consent 
to take part in this study was sought 
during parent interviews, which was part 
of the assessment process.  
 
Phonological and Literacy Skills  
 
These preschool students were assessed 
using the Differential Ability Scales - 2nd 
Edition (DAS-II), Wechsler Objective 
Reading and Language Dimensions - 
Singapore (WORLDSingapore), and the 
Wechsler Individual Achievement Test - 
Second Edition (WIAT-II). Scores obtained 
on the following subtests were used in this 
study: Phonological Processing subtest of 
the DAS-II, Basic Reading and Spelling 
subtests from the WORLDSingapore, and the 
Pseudoword Decoding subtest from the 
WIAT-II. The DAS-II and WIAT-II were 
normed in the United States and United 
Kingdom respectively. The phonologically-
based tests from the DAS-II and WIAT-II 
were used as there are currently no 
locally normed phonological tests 
available in Singapore.  
 
Parent Interview 
 
Prior to each assessment, parents were 
interviewed by the psychologists to collect 
information on the amount of home 
support and phonics-based intervention 
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their child had received. Information for 
home support was obtained in terms of 
the types of support provided (i.e. reading 
to child, using of flashcards and teaching 
spelling to child). Data was recorded as 
cumulative, that is, one, two or three types 
of support a child received. For phonics-
based intervention received, information 
was obtained in terms of the number of 
months of attendance in a phonics 
programme. For students who were 
enrolled in more than one programme, 
the data was recorded as a cumulative 
number of months.  
 
Parent Perceived Literacy Skills   
 
Parents filled in a Parental Literacy 
Questionnaire to provide an indication of 
their perceived level of literacy skills, as 
well as their educational backgrounds. 
The questionnaire was adapted from van 
Bergen, de Jong, Maassen & van der 
Leij’s (2014) study. Parents were asked to 
rate their competencies in reading and 
spelling, the amount of exposure to 
literacy activities in their everyday lives 
(e.g. through texts and email), as well as 
the level of difficulty they experienced in 
literacy tasks, such as following subtitles 
on television.  
 
Parents rated their responses on a five-
point Likert scale, and an overall 
perceived parental literacy score was 
obtained for each parent by summing up 
their responses on the items. Items where 
higher ratings reflected greater exposure 
to literacy or higher literacy proficiency 
were scored according to their responses, 
and items where higher ratings reflected 
greater literacy difficulty were scored in 
reverse. Overall, the higher the scores 
obtained, the better the parental 
perceived literacy skills.   

Parental Education 
 
Information on parental education levels 
were obtained by having parents check 
one of seven boxes to indicate highest 
educational level attained. Each level was 
then assigned a numerical value 
according to their associated degree of 
educational qualification or training. The 
educational levels and their assigned 
numerical values are: primary: 1; 
secondary: 2; vocational certificate: 3; 
GCE ‘A’ Levels: 4; diploma: 5; bachelor 
degree: 6; postgraduate degree: 7. Data 
for parental educational levels were 
analysed according to the assigned 
numerical values.  
 
Results 
 
Two sets of standard multiple regression 
analyses were conducted to assess the 
ability of various factors in predicting 
students’ phonological processing skills 
and basic literacy attainments. In Set 1, a 
series of analyses were done to explore 
the impact of Home Support (HS), Phonics-
based Support (PS), Mothers’ Perceived 
Literacy Skills (MLit) and Maternal 
Educational Background (ME). In Set 2, the 
analyses were done to assess the 
following predictors: HS, PS, Fathers’ 
Perceived Literacy Skills (FLit) and 
Paternal Educational Background (PE). 
 
For Set 1 predictors, analyses revealed 
that MLit positively and significantly 
predicted students’ phonological 
decoding (β = .33, p < .05), as well as 
positively predicted spelling skills with 
marginal significance (β = .33, p = .057). In 
addition, ME was found to positively and 
significantly predict phonological 
processing skills (β = .35, p < .05).  
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In comparison, HS negatively predicted 
students’ phonological processing skills at 
a significant level (β = -.30, p < .05). A 
summary of the findings is illustrated in 
Table 1. 
 

Regression analyses for Set 2 predictors 
showed that PE significantly and positively 
predicted students’ skills in phonological 
processing (β = .49, p < .05), phonological 
decoding (β = .32, p < .05), and basic 
reading skills (β = .60, p < .05). 

Table 1: Summary of Multiple Regression Analyses for Set 1 Predictors  

Variable B SE B β 

Phonological Processing       

Home Support -2.735 1.193 -.296* 

Phonics-based Support .108 .065 .215 

Mothers’ Perceived Literacy Level .090 .260 .053 

Maternal Educational Background 1.858 .813 .353* 

R2 .271 

Phonological Decoding       

Home Support -.617 .900 -.092 

Phonics-based Support .026 .049 .071 

Mothers’ Perceived Literacy Level .404 .196 .331* 

Maternal Educational Background .647 .613 .170 

R2 .222 

Basic Reading       

Home Support -1.839 1.378 -.174 

Phonics-based Support .098 .075 .172 

Mothers’ Perceived Literacy Level .466 .301 .241 

Maternal Educational Background 1.392 .939 .231 

R2 .240 

Spelling       

Home Support -1.836 2.767 -.093 

Phonics-based Support .034 .151 .031 

Mothers’ Perceived Literacy Level 1.176 .604 .326** 

Maternal Educational Background .183 1.886 .016 

R2 .123 

*p < .05 ** p = .057 
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Additionally, PS significantly predicted 
students' phonological processing (β 

= .32, p < .05) and basic reading (β = .35, 

p < .05) skills, while HS negatively 

predicted students' phonological 
processing skills at a significant level  
(β = -.29, p < .05). A summary of the 
results is shown in Table 2. 

Table 2. Summary of Multiple Regression Analyses for Set 2 Predictors  

Variable B SE B β 

Phonological Processing       

Home Support -2.631 1.216 -.285* 

Phonics-based Support .161 .074 .321* 

Fathers’ Perceived Literacy Level -.054 .164 -.060 

Paternal Educational Background 2.379 .845 .487* 

R2 .324 

Phonological Decoding       

Home Support -.565 .913 -.085 

Phonics-based Support .107 .056 .297 

Fathers’ Perceived Literacy Level -.235 .123 -.360 

Paternal Educational Background 2.348 .634 .664* 

R2 .271 

Basic Reading       

Home Support -1.733 1.403 -.164 

Phonics-based Support .198 .085 .346* 

Fathers’ Perceived Literacy Level -.231 .189 -.224 

Paternal Educational Background 3.348 .975 .599* 

R2 .295 

Spelling       

Home Support -1.547 2.837 -.078 

Phonics-based Support .065 .173 .061 

Fathers’ Perceived Literacy Level .208 .382 .108 

Paternal Educational Background 3.444 1.971 .330 

R2 .175 

*p<.05 
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Discussion 
 
The results of this study provided 
evidence to suggest that both mothers 
and fathers are likely to impact their 
child’s literacy development significantly, 
albeit in different ways. Mothers’ 
perceived literacy skills and educational 
background were found to significantly 
predict students’ phonological and 
literacy skills, while only paternal 
educational background was predictive 
of students’ phonological and reading 
skills. The difference in parental factors 
that influence literacy development in 
children may be associated with the 
different ways that parents are involved 
in their child’s literacy development. 
Morgan, Nutbrown and Hannon  (2009) 
found that fathers tended to be less 
involved in providing l i teracy 
opportunities, such as providing books or 
writing material, to children, and this may 
be due to mothers taking on the 
supervisory role in providing such 
opportunities. In addition, Bingham (2007) 
found that maternal literacy beliefs were 
positively correlated with the literacy 
environment at home and early literacy 
development. As such, it is possible that 
mothers who have higher perceived 
literacy levels, may have positive beliefs 
about incorporating literacy activities into 
their child’s environment, and therefore 
be more instrumental in providing such 
opportunities at home.  
  
In comparison to mothers, fathers 
perceived literacy skills had no significant 
impact on students’ literacy development, 
al though paternal educat ional 
background was found to significantly 
predict students’ phonological and 
reading skills. It may be possible that the 

paternal influence of early literacy 
development may be related to socio-
economic status (SES).  Prior studies have 
found that family income (Davis-Kean, 
2005) and parental education (Park, 
2008) have had an impact on child 
learning through parental beliefs and 
home literacy environments. However, it 
is also possible higher family income due 
to higher levels of parental educational 
qualifications give rise to increased 
access to resources (e.g., books) as well 
as learning opportunities such as 
additional enrichment classes.  
  
The findings from this study further 
revealed that home support may not 
confer the expected benefits to a child’s 
early literacy development in that greater 
home support was expected to make a 
positive impact on phonological and 
literacy skills. This was inconsistent with 
prior studies that found home support 
strategies helpful in literacy development 
(Scarborough, Dobrich & Hager; 1991; 
Scarborough & Dobrich, 1994; Wood, 
2002). It is possible that in this study, the 
method in which home support is 
provided may not be effective in helping 
students’ literacy skills. In a study of first-
grade children, Stoltz and Fischel (2003) 
found that parents may have different 
natural “styles” in their choice of 
strategies to help their children in 
reading. It was additionally found that 
the use of different strategies had an 
impact on chi ldren’s reading 
performance, possibly due to their 
existing reading proficiency. In view that 
the students in this study have previously 
been identified to have difficulties with 
literacy acquisition, it may be that 
strategies typically used by these parents 
were not helpful in these cases. It is 
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possible that many parents have 
unrealistic expectations of what a 
preschool child can achieve, so that 
attempts at formal support (flashcards 
and spellings) are counterproductive.  
Moreover, if a percentage of these 
parents had and continue to have 
difficulties themselves, this can reactivate 
their own anxieties and create a negative 
learning environment based on criticism, 
antagonism and anger.  Further, the 
results might have been an artefact of the 
way home support was measured in this 
study in that different types of home 
support might have different effects on 
children’s phonological and literacy 
development. It may be helpful, 
therefore, for further studies to delve into 
the comparisons between types of 
support used and which ones may not be 
helpful to carry out at home. 
 
In view of the earlier-mentioned familial 
risk of literacy difficulties (Snowling, Muter 
& Carroll, 2006; McBride-Chang, Lam, 
Lam et al, 2011;  Torppa, Eklund, van 
Bergen & Lyytinen, 2011), it is also 
possible that parents of children with 
literacy difficulties may experience similar 
problems as well. As such, these parents 
may have limitations in the support that 
they are able to provide, and in this case, 
provided the unintended reverse effect 
on their children’s phonological and 
literacy development.  
  
Additionally, the quality and amount of 
home support may also have an effect on 
the development of literacy skills in 
children. It has been found that parental 
practices, which can include activities 
such as shared reading, the number and 
type of books available at home, as well 
as amount of time spent with children on 

literacy tasks, can be affected by other 
factors. Some of these factors include the 
amount of stress in families’ homes, and 
the kind of household environment. As 
such, it is plausible that the quality of 
home support, which is likely associated 
with parental activities, may have had an 
impact on a child’s literacy development.  
 
Limitations and Future Directions 
  
The current study provides some insight 
into the differential impact of parental 
factors in their child’s literacy 
development. It would be helpful to 
further explore the ways in which mothers 
and fathers impact on their child’s 
literacy development. For instance, 
mothers’ attitudes, beliefs, and 
behaviours that are relevant to their 
children’s literacy acquisition may 
elucidate areas in which parents can be 
targeted to help their children. In 
addition, investigations on possible 
mediating factors between paternal 
educational background and child’s early 
literacy development, such as SES, can 
be conducted as well.  
  
It was also found through this study that 
home support had an apparently 
negative impact on literacy development, 
which may be due to differences in 
implementation of support among 
parents. This gives basis for the possible 
utility in programmes that can equip 
parents with skills in literacy teaching 
strategies at home. Reese, Sparks and 
Leyva (2010) reviewed studies on parent 
training programmes to improve 
children’s language and emergent 
literacy skills. They concluded that with 
training, parents can help to improve 
aspects of children’s language and 
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literacy skills. As such, the findings of this 
study may well point to the need for 
parents to receive appropriate training to 
support their children so that home 
support is maximally and positively 
impactful. This is particularly so, given the 
time spent between most parents and 
children on a daily basis.  
 
There were also some limitations to the 
study that impacted the interpretation of 
findings. Firstly, information on home 
support was restricted to the types that 
were provided. Other relevant data such 
as the length of time in which home 
support was provided, as well as the 
frequency, were not obtained. In 
addition, parental perceptions of home 
support may be subjective as well.  Taken 
together, further studies may therefore be 
useful to explore aspects of, as well as 
the quality of home support that can 
impact early literacy development. These 
studies may also study the methods and 
strategies used by parents in Singapore, 
and how they would have an impact on a 
child’s literacy development. 
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Abstract 
 
Current perspectives on specialist education encourage a seamless integration of 
technology into the design and delivery of a programme. The Dyslexia Association 
of Singapore (DAS) conducted a trial study of the Integrative Technology Initiative 
(ITI) with thirty-seven educators and ninety-one students. The pre-trial study, 
comprising a survey and dialogue session, revealed that a successful integration of 
technology hinged heavily on the positive mindset shift of the educators. 
Consequently, phase one of the ITI trial evaluated the appropriateness of the use of 
iPads as an administrative tool to reframe educators’ views on ITI. With an achieved 
receptivity, the ITI trial entered the second phase where suitable iPad applications, 
which may effectively assist students to learn and cater to the differing needs of 
individuals within a group without compromising the quality or quantity of learning 
outcomes were utilised in instruction. Phase two of the ITI trial therefore evaluated 
the effectiveness of the use of iPads in a classroom through the feedback from 
students and educators.  This paper explores results from the ITI trial and discusses 
the implications and future initiatives to be undertaken so that DAS can truly 
enable students to achieve their potential.  While the usual variables for acceptance 
of technology such as perceived usefulness and perceived ease of use are found to 
be important in the implementation of new technology initiatives, our findings 
show that other factors, such as the issue of device ownership, are equally 
important factors in the successful implementation.  
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Reading is not an ability from birth (Wolf, 
2008), and yet, the very ability to read is a 
major success-determining skill to lead a 
functional life in the modern society. 
Children with dyslexia and other learning 
disabilities often struggle to learn to read 
due to the differences in brain neurology 
or function (Shaywitz, 2005).  Prolific 
author and dyslexia advocate Thomas 
West wrote about his own struggles with 
dyslexia: 
 

In my own story, the beginning is 
familiar. The story of a little boy who 
could hardly read at all for the first 
three or four years of primary school 
– and then struggled for many years 
to keep up with his classmates. For a 
long time, his greatest ambition was 
to not be at the bottom of the class. 
(Hewes, 2015, p. xxiii) 

 
While there is a definite urgency to 
empower such learners, it’s critical that 
educators and educational organisations 
fully evaluate the effectiveness of the 
intervention they plan and implement. The 
“Dyslexia and Literacy Difficulties: Policy 
and Practice Review”, acknowledges that 
there are many “alternative treatments 
and ‘miracle cures’” (2013, p.16) and 
warns that many of these intervention 
practices and programmes are not 
evidence based, preying instead on the 
uncertainty surrounding the definition of 
and conversation regarding dyslexia.  
 
Consequently, the compelling advice is to 
base decisions on data presented 
through unbiased research. In this 
uncertain but highly innovative climate, 
where there is no common consensus on 
what works, such evidence based practice 
informs practitioners and decision makers 

on approaches that may yield best results 
for their learners. DAS is truly behind the 
call for evidence in determining practice 
and so, conducts regular research and 
intervention studies to ensure that the 
programmes and instructions remain 
current and beneficial to the learners it 
supports, while highlighting areas 
needing enhancements.  
 
In the same vein, prior to the 
implementation of initiatives, DAS carries 
out trial studies to fully appreciate the 
gains to learners. One such study was the 
Integrated Technology Initiative (ITI), the 
onset of which was in 2014, where one of 
the objectives was to trial the use of 
mobile technology in teaching and 
learning. In today’s fast paced and well 
connected world, technology’s ubiquity 
means it’s accessible to most, and has set 
its place firmly in all aspects of one’s life. 
As such, educational technology naturally 
finds itself a point of reference in 
specialist instruction as we search for 
solutions.  
 
However there are also limitations, and 
the effectiveness of technology use, 
particularly in instruction, relies heavily on 
the people who administer it, rather than 
devices themselves being seen as 
valuable educational tools. In other 
words, technology is at its best when it is 
“supported with the effective instruction 
and... by a knowledgeable and caring 
professional.” (Bray, Brown & Green, 
2004, p.2) Therefore, this paper aims to 
shed light on the benefits of technology 
use in special education, the ensuing 
debate on user perceptions and the way 
forward for implementation of technology 
initiatives through an evaluation of ITI.  
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Benefits of technology use in the 
classroom 
 

Differentially instruct me, I’ll internalise. 
Use technology with me, I’ll participate,  
I’ll transfer, I’ll employ and I’ll create.  
(Erben, Ban & Castaňeda, 2009, p.65) 

 
While a pendulum balance swings in the 
debate between the advantages and 
disadvantages of technology use in the 
classroom, proponents claim many 
benefits and not least of which is its ability 
to level the playing field for learners with 
learning difficulties. Bray, Brown and 
Green (2004) extend this notion further by 
suggesting that difficulties can be 
transformed into strengths when the right 
presentation is chosen for both teaching 
and demonstration of learning.  
 
Additionally, one of the principles of the 
Orton-Gillingham approach, that is 
delineated to enable practitioners to 
better support learners with dyslexia, 
required instructions to be simultaneously 
multisensory, a technique also referred to 
as the “language triangle” (Gillingham & 
Stillman, 1997, p.30). Since then, there 
have been countless research papers and 
studies expounding the benefits of well-
executed multisensory activities, which 
reveal that children with learning 
difficulties learn best through multisensory 
activities (Logsdon, 2014). By virtue of its 
very nature, technology lends itself 
effortlessly to multisensory teaching and 
learning.  
 
Another vital benefit of technology use 
includes workforce readiness. Through the 
introduction of technology in the 
classrooms, we are able to prepare our 
students for success as they approach 

tertiary education and the workforce 
(Bray, Brown & Green, 2004).  
 
Yet, above and beyond the benefits to 
learners, it was found that the 
receptiveness of teachers in accepting 
and effectively assimilating technology 
into instruction was critical for its success 
in enhancing student learning. Teachers, 
and not technology, are the agents of 
change. Not surprisingly, Ertmer and 
Ottenbreit-Leftwich (2010) suggest that 
some level of change in terms of beliefs, 
attitudes, knowledge, practice and 
resource utilisation and development is 
necessary when they begin to use 
technology.  
 
ITI was therefore designed to facilitate 
these changes. With the current 
perspectives on specialist education, 
which encourage seamless integration of 
technology into the design and delivery of 
a programme, DAS has taken a unique 
approach to facilitate this change by 
including educators, and just students, as 
the main beneficiaries of ITI.  
 
By implementing the use of mobile 
technology, namely the iPad, as an 
administrative tool for teachers before 
using it as learning and teaching tool, ITI 
expected to encourage change in teacher 
perspectives to enable more successful 
implementation of technology in teaching 
and learning. Hence, this explorative 
study directly explored and analysed the 
impact of teachers’ perception on the 
effective implementation of technology in 
the classrooms of DAS as a means to 
comment on successful technology 
integration in specialist education. 
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iPads as the tool of technology 
integration 
 
A system consisting of students, educators, 
pedagogical practices, values and 
technology may be referred to as 
classroom information ecology (Nardi, 
1999). As a first step, the interest of the 
study was to evaluate the 
appropriateness of the use of iPads as an 
administrative tool and thus reframe 
educators’ views on ITI, documenting any 
effect on this 'ecology' throughout the 
study. Unlike more traditional “desktop 
technologies”, mobile technology - in this 
case, the iPad, may be more easily 
integrated into the daily life of teachers 
and students.* It also has the potential to 
redefine what represents a learning 
space, as it may facilitate more robustly 
situated learning practices such as 
collaborative learning. Numerous 
researchers and educators around the 
world are aware of this potential and 
there are many studies being conducted 
worldwide, testing hypotheses similar to 
this; see (Hu, 2011), (Chen, 2010), (Wilson 
2011) or (White, 2010).  
 
In addition, iPads are generally perceived 
as devices that have an intuitive and easy 
to use interface. The influence of 
perceived usefulness and ease of use are 
discussed in relation to acceptance of 
technology (Davis, 1989). Additionally, 
further variables have been relevant to 
the technology acceptance model (TAM) 
originally proposed by Davis in 1986. TAM 
is perceived as an influential extension of 
the theory of reasoned action (TRA), 
according to Ajzen and Fishbein (1980). 
Benbasat and Barki listed trust, cognitive 
absorption, self-efficacy, job relevance, 
result demonstrability, information 

satisfaction, top management 
commitment, personal innovativeness, 
information quality, computer anxiety, and 
perceptions of external and extrinsic 
controls as some of the factors that may 
be important for the acceptance of 
technology (Benbasat & Barki 2007). 
These were therefore carefully considered 
with available resources in order for ITI to 
be primed for success.  
 
Pre-study selection of iPad Apps 
 
Before the commencement of the ITI trial, 
a selection process was also initiated to 
identify suitable iPad applications which 
may effectively assist teachers and 
students to cater to the differing needs of 
individuals within a group without 
compromising the quality or quantity of 
learning outcomes. Generally, mobile 
device applications (apps) may not be 
able to provide the range of facilities 
found within any fully functioning software 
used on a computer or laptop. However, 
some users have reported on being able 
to gain sufficient support to maintain a 
mobile working environment by using a 
few carefully selected apps and with 
specific features enabled on the device 
itself (Chinnery, 2006).  
 
Furthermore, apps vary in design as well 
as in the support tools and options they 
offer, but this is not always reflected in the 
price they command. Cost alone is not an 
indicator of quality or usefulness. There 
are some great apps which offer a range 
of significantly useful features for what is a 
relatively small price. 
 
Since the complexity of learning to read 
and spell is indisputable, there are 
numerous programs, both on computers 

https://en.wikipedia.org/wiki/Technology_acceptance_model#CITEREFBenbasatBarki2007
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and hand-held devices that have been 
developed to teach reading, reading-
readiness and other learning related 
skills. Yet, only a few of these programs 
have been empirically validated. As 
mentioned in some of the articles and 
studies, there is no easy way to determine 
the quality of an iPad application. In her 
studies, Schuler encourages the 
collaboration of those in the app-making 
industry, policymakers and educators to 
“create standards for apps marketed as 
educational” (Schuler 2009). In this study, 
it was found that the “trial and error” 
method worked for the evaluation of the 
effectiveness of the apps as the learning 
attitudes and needs of dyslexic learners 
vary widely in terms of interests and 
abilities. Fortunately, due largely to the 
robust competition among app 
developers, there are many free or “lite” 
versions of apps that give end users the 
opportunity to try it out first before 
purchasing.  
 
Also, some reputable organisations 
provide recommendations, such as 
Reading Rockets (www.readingrockets.org), 

which publishes lists of top spelling and 
comprehension apps, and the Texas 
Computer Education Association, which 
lists “free and must-have 
apps” (www.tcea.org). The British Dyslexia 
Association (BDA) too has a list of 
recommended apps for dyslexic learners, 
their parents and educators (Dobbs, 
2014). Although it must be noted that 
these recommendations are only for 
guidance, the apps chosen were sieved 
through ethnographic factors, especially 
for students from English as second 
language (ESL) background. Table 1 lists 
the apps that have been preloaded into 
the iPad devices after this selection 

process with the DAS. 
 
Yet despite all efforts to identify suitable 
apps, learners and teachers will ultimately 
need to embrace the way technology 
could potentially alter the pedagogy, 
considering questions such as how lesson 
planning and assessments might be 
changed along with the users’ confidence 
and competence in the use of technology. 
Smythe (2012) emphasizes how 
applications may be introduced and how 
levels of support during the initial period 
may play a crucial role in the overall 
mastery of the app: 
 
“No individual is going to learn all the 
functionalities in one training session. It is 
better to have a brief introduction and 
slowly introduce additional functionality as 
and when the others are 
mastered.” (Smythe, 2012, p161). 
 
Despite enthusiasm for the use of apps in 
these contexts (McKeown & McGlashan, 
2014) and the fact that educational 
institutions commit considerable funds to 
adopting Information and Communication 
Technology (ICT), there is a need for 
evidence to support the selection of apps. 
Currently, research into identifying most 
effective apps for vulnerable learners and 
the facilities and strategies required to 
facilitate their adoption remains limited. 
This is potentially an area of further 
investigation for DAS. 
 
Phase one of ITI 
 
The ITI trial was conducted in two phases. 
The aim of phase one was to evaluate the 
appropriateness of the use of iPads as an 
administrative tool and in ensuring the 
appropriateness, reframe educators’ 
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Skill Application  

Phonemic 
Awareness 

OG card deck - phonics cards 
ABC Spelling Magic (1, 2 and 3) - movable letters 

  

Fluency Why-Who -- Reading and card matching game 
Flashcards -- by dictionary.com 
Sight Words Matching -- reading and card matching game 

   

Vocabulary and 
spelling 

Word Bingo -- spelling practice 
Electric Company -- vocab words to describe emotions 
Nessy - Dyslexia Quest  

 

Handwriting and 
written 

English Cursive Handwriting Practice, Pages, Glow colouring and 
drawing, Educreations, iBooks, Notes  

 

Story-telling and 
comprehension 

Puppet Pals - story telling app, iBrainstorm, Skitch, Toontastic - story 
telling app  

 

*For educators Class Dojo, Socrative, Textgrabber, Keynotei, Reward Chart, 
Dropbox / Google Drive, Gmail 

 

Table 1: Apps preloaded into DAS iPads 



Impact of Information Technology on Teaching: iPads in the Classroom 216 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

views on education technology. Thirty-
eight educators with varied experience 
levels and ninety-one students 
participated in ITI, which had been 
divided into two phases of 
implementation. Of the thirty-eight, there 
were two male and thirty-six female 
educators, with a very wide age and 
experience range. Each educator was 
equipped with an iPad preloaded with a 
list of applications (refer to Table 1). The 
iPads also came with origami covers, 
which allowed multi-positional viewing. 
Educators were to choose a class with 
which the iPad applications’ effectiveness 
was explored as an administrative as well 
as a teaching and learning tool. At DAS, 
students have sessions with educators in a 
class size of up to four at a time with a 
duration of either one or two hour blocks. 
These small sized classes happen in 
rooms with constant Wi-Fi connectivity. 
 
Further, administration-oriented tasks were 
also suggested. These included taking 
minutes during meetings, marking of 
student attendance, maintenance of 
reward system, classroom management, 
assessments (quizzes and reviews) as well 
as parent-teacher communication. The 
apps specifically utilised were 
Textgrabber, Class Dojo, Socrative 
(Teacher and Student), iRewardChart, 
Notes, Pages, Google Drive, iBooks and 
Keynote. This was on top of the already in
-use apps such as Chrome, Google Mail, 
Microsoft (Word, PowerPoint, Excel) and 
Calculator. 
 
The main method of retrieving data was 
through polls and internet questionnaires, 
where perspectives, practices and 
motivation from both teachers and 
students, were fundamentals to the 

analysis of technology adoption process. 
The analysis pointed towards device 
ownership (one device per user) and 
cooperation (opportunities for 
collaboration) as interesting variables to 
consider in relation to mobile technology 
adoption for education in DAS. 
 
Phase one Results 
 
After a period of 10 weeks, educators 
were given an online survey form to share 
their views. For instance, when asked 
what the iPads were used for, 97% 
selected administrative, 100% selected 
instructional and 30% selected 
entertainment purposes (see Figure 2). It 
was encouraging that educators were 
highly motivated to utilise the devices for 
classroom-related purposes.  
 
Not surprisingly, several questions were 
on educators' perception of the device 
and the teachers’ views were heartening 
(see Figure 3). All the participating 
educators agreed that the iPad is a tool 
for classroom differentiation and that they 
were confident in using the apps for 
differentiation purposes. Differentiation in 
the classroom has garnered much 
attention in the recent years and 
educators are almost always asked to 
differentiate their instructions and 
teaching to meet the needs of students of 
different learning abilities. As such, the 
iPad was introduced to educators of this 
trial as a tool for differentiation where 
students can demonstrate their learning 
through different media (text, images, 
video, audio) and have a strong workflow 
to receive students' works and send 
feedback. 
 
One trend that has been observed in the 
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Figure 2: Response from survey questions (phase 1) 

Figure 3: Teachers views on use of iPads 
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past 5 years is an increase in low-level 
disruptive behaviour in the classroom 
(Hatch, 2011). All teachers who 
participated in the ITI trial informed the 
investigators that they experienced such 
challenging behaviour in their classrooms. 
Yet, 15% of the educators who 
participated in the trial felt they had a 
better control of the class and their 
students’ response and behaviour when 
they introduced the iPads into the 
classroom. Whilst pinpointing a cause for 
this might not be so easy, some possible 
reasons were suggested by the teachers 
themselves upon reflecting on the change. 
 
Notably, some teachers felt that pupils 
who sometimes display disruptive 
behaviour often do so when they have run 
out of activity, or may be awaiting their 
turn for support from the teacher. It would 
seem that pupils with the iPad can 
immediately focus their attention on their 
iPad and use it to either find the answer 
to their question, or use any the other 

facilities until the teacher becomes 
available, minimising the opportunity for 
children to become disengaged. Not 
surprisingly, more obvious modification of 
behaviour was observed when the 
teacher provided clear instructions on 
using the tool to facilitate independent 
learning, anticipating the needs of the 
students prior to commencement of the 
lesson. As shown in Figure 4, more than 
half of the educators also observed that 
the students were more motivated, learnt 
concepts faster and agreed that using the 
iPads in the classroom was multisensorial.  
 
Phase Two of ITI 
 
With an achieved receptivity, the trial 
moved to the second phase. This 
explorative phase sought to determine if 
by experiencing the benefits of iPad in 
phase one, a phase where some of what 
was recommended by Ertmer and 
Ottenbreit-Leftwich (2010) was effectuated, 
educators would be more effective in 

Figure 4: Teachers' feedback on benefits of iPad usage 



219                                          S. Muburak and G. Shantha Ram 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

implementing the use of technology in 
their classrooms. This time, thirty-six 
educators (as two of them dropped out of 
the study owing to a move to non-
teaching roles), and seventy-seven 
students (as some students had either 
graduated or withdrawn) from phase one 
continued into phase two of the study. The 
devices used were the same as those in 
phase one, albeit with updated 
applications.  
 
The setting for teacher-student interaction 
in classrooms was also the same, with 
about four students in a class on average 
and with interaction time of one or two 
hours per class. Similar to phase one but 
with one variation, students were included 
as respondents and both teachers and 
students were asked to provide feedback 
on their experiences with iPads as an 
everyday tool in the classroom. Feedback 
was obtained through Socrative and a 
personality quiz for educators was also 
conducted on Opinion Poll titled, “What 
Type of iPad User Are You?”  
 
Emotional attachment (EA) is defined as a 
commitment to, or willingness to make a 
sacrifice for a product (MacInnis and 
Park, 1991). The importance of EA on an 
existing product was also demonstrated 
and highlighted in the case of the ‘New 
Coke’ (Ross, 2005; Schindler, 1992). EA 
towards new technology that teachers are 
required to embrace is important to 
ensure the sustenance of continued use of 
the technology and not be a short-term “in 
thing” (Vincent, 2009). The investment in 
iPads in DAS are meant to reconfigure the 
various aspects of the educators’ 
everyday activities such that the iPads 
become a necessary and unavoidable 
part of their work. Adoption, 

pervasiveness and ubiquity of iPads 
amongst DAS educators is not a mere 
quantitative issue and thus, the 
development of emotional attachment to 
the device is an important foundation for 
the future development and growth of 
educational technology in DAS, which will 
be built on relativity to the iPads.  
 
As ITI is still exploring the adoption of the 
new technology (IPad) by the teachers in 
DAS, EA might also be influenced by some 
degree of technology readiness (TR). 
Parasuraman (2000) defines TR as the 
likelihood to embrace technology and use 
it to achieve the goals at home or at work 
and literature exists that suggests that TR 
is a state of mind that would influence all 
aspects of the adoption process in the 
Technology Acceptance Model (TAM) (Lin, 
Shih and Sher, 2007; Lin and Hsieh, 2006). 
However, the impact of TR was not 
expected to make significant impact as 
the results of Phase One indicate strong 
potential of technology acceptance and 
readiness. 
 
Phase two results 
 
Using Socrative, which itself is an 
administrative and learning-assessing tool 
with real time results and reports, the 
educators were asked to provide 
feedback on phase two. As shown in 
Figure 5, when asked about the frequency 
of the incorporation of student-led apps 
into the classroom instruction, it was 
encouraging to note that none of the 
participants indicated "never" as an 
answer. All of the participants had 
continued to use the iPads and the apps 
at least once or twice each week, with the 
majority using it daily. 
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With reference to Figure 6, while the 
majority did not encounter barriers when 
using educational technology (iPad) in the 
classrooms, there were nonetheless 
problems faced. The first was insufficient 
number of iPads. Each educator had 
about two to three iPads and one of it is 
the assigned iPad for the teacher while 
the remaining sets were for student-use. 
Typically, the DAS classrooms have about 
three to four students in a class and to 
cater to the number, educators would 
either get the students to share the 
devices or, borrow iPads from other 
educators to cater to the needs of the 
class. This brings to mind the importance 
of resource utilisation and management 
and points to a need to further train 
teachers to utilise the available resources 
in a meaningful way during teaching and 

learning activities. Faulty devices and 
inadequate training were the other 
identified barriers and while DAS has an 
IT department, the speed at which issues 
are resolved needs to be further 
evaluated. It was noted that in-depth and 
specialised training sessions would better 
suit educators who are new to the iPads 
as compared to mass training sessions 
which cover broader information. Also, 
allowing educators the option to request 
for training or an avenue for clarification 
(through the EdTech’s site) could alleviate 
the perception of inadequate training. 
 
When asked about their level of 
confidence to create, edit, save and 
retrieve administrative documents over 
the iPad, slightly less than half of the 
educators indicated average confidence 

Figure 5: Frequency of use (Phase 2) 
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Figure 6: Challenges faced upon use (Phase 2) 

Figure 7: Confidence levels of educators (Phase 2) 
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levels. This could be because most of the 
word-processing documents are 
processed over the educators' laptops 
instead of the iPad. As such, though they 
have a good understanding on the 
processes to create, edit, save and 
retrieve documents, they may not have 
ample experiences in carrying out these 
processes specifically on the iPads. 
Currently, not all Learning Centres are 
equipped with air-print functions and this 
could have further deincentivised the 
chances of carrying out such functions on 
the iPad. On the whole, more than 75% of 
the educators were confident in using a 
variety of iPad tools to enhance the 
lesson, such as multiple apps, text-to-
speech, camera, voice recording and etc. 
 
As for the eighty-seven students who come 
from a range of age groups, 
questionnaires were also sent to them on 
the following questions : 
 

1. What level are you studying in? 
2. How often do you use the iPads in 

DAS? 
3. Do you think you learn better when 

using the iPads? 
4. What do you use the iPads the most 

for? 
5. By using the iPads, d you feel that 

you are more attentive? 
6. What other technology would you 

like to see in DAS classrooms? 
7. On a range of 1-5, indicate how 

much you like using the iPads in 
DAS 

8. I want to see more use of iPads in 
DAS classrooms. 

 
As shown in Figure 8, students generally 
perceived that the iPad devices had 
helped them recognize words when 

reading and thus they were able to learn 
better in terms of fluency and 
comprehension. The age group that felt 
this benefit the most is the upper primary 
students who were about ten to twelve 
years of age. This corresponds with 
findings that remedial and tutorial use of 
technology can be particularly effective 
for lower attaining pupils (Lou et al., 2001) 
and those with special educational needs 
(Li & Ma, 2010; Sandy-Hanson 2006; 
Sisson, 2008) in providing intensive 
support to enable them to catch up with 
their curriculum in mainstream schools. 
 
The general feedback from the students’ 
ability to read and learn better also 
matches to the educators' frequency of 
iPad use as an educational tool in the 
classroom, where all educators in the trial 
ensured that the iPads and the apps were 
utilised at least once or twice every week, 
with the majority using it daily (see Figure 
5). A higher frequency of use of 
technology can potentially lead to 
improvements in the students’ abilities of 
reading and learning (McClanahan 2012).  
 
Technology can be used very effectively 
as a short but focused intervention to 
improve learning (Bayraktar 2001; Moran 
et al., 2008), particularly when there is 
regular and frequent use (about three 
times a week: Cheung & Slavin; 2011) 
over the course of about a term of 5 -10 
weeks (LeJeune, 2002; Sandy-Hanson, 
2006). However, it’s less conclusive if 
prolonged usage has similar benefits. 
According to some, sustained use over a 
much longer period is usually less 
effective at improving attainment (e.g. 
Liao 1992; Sandy-Hanson, 2006). The 
inconsistency in the evidence about more 
precise duration, intensity and type of 
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Table 8: Students’ feedback on iPads helping them to read and learn better (Phase 2) 

Table 9: Students’ feedback on what they used the iPads the most for (Phase 2) 



Impact of Information Technology on Teaching: iPads in the Classroom 224 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

apps / functions used makes it difficult to 
draw firm conclusions. Nevertheless, a link 
may therefore be established between 
the perceived impression that the students 
were learning words better with iPads 
and the frequency of use of iPads in the 
classroom. 
 
Further, when asked what the iPads were 
used for, students from each group 
responded and a trend was identified. As 
the age of the student users got older, the 
use for iPads moved away from "fun" and 
leaned towards using iPads for research 
purposes and also for typing their work. 
Students from the Primary School levels 
seemed to utilise the iPads more for the 
"fun" aspects such as playing games 
(which includes phonics and spelling 
apps) and also as a filler for break times, 
in between lesson components as shown 
in Figure 9. 
 
Recommendations 
 
Implementing new technologies can be 
exciting for both teachers and students. It 
is vital that the incorporation of 
technology is done in such a way to 
ensure that it adds to the overall 
education experience rather than 
inadvertently drawing from it. iPads have 
been found to be a favourite and also 
increase engagement (attention span) of 
students not just in DAS but in general 
(Cumming and Draper, 2013). There are a 
few pointers that teachers will need to 
take into account when planning to use 
the iPads in their classrooms, such as 
using rubrics to self-evaluate the 
effectiveness.  
 
The ITI study concurs with existing studies 
that successful implementation relies 

heavily on the change agents such as 
teachers and school administration, who 
then activate the appropriate resources 
such as time in redesigning teaching and 
learning tasks and a reliable and efficient 
IT infrastructure in order to reap the full 
benefits that technology offers. From this 
study, it can be noted that the iPads are 
deemed as an appropriate administrative 
tool and also that educators were 
successfully reframed to be more effective 
in implementing the use of technology in 
their classrooms. Educators could 
independently incorporate technology 
effectively to better help dyslexic learners. 
Educators largely indicated that they did 
not face barriers in using technology and 
that there were very confident of creating 
and working with word processing 
documents on the iPads and also in using 
various iPad tools for their classrooms as 
well as administrative purposes. Students 
also reciprocated the approach with 
perceived feelings of increased 
confidence in reading and learning as 
along with having fun.  
 
The challenge is to ensure that iPads are 
used to enable, enhance, and or make 
more efficient, effective teaching and 
learning practices and with clear 
objectives. Although the iPad's provision 
of opportunity for collaborative work is 
generally more effective in groups than 
individual use, some students, especially 
the younger ones, may need extra 
guidance on how to collaborate 
effectively and responsibly (Harrison et 
al., 2004). Technology can be a powerful 
and effective tool in short and focused 
interventions to improve learning, 
especially with regular and sustained 
duration of use. Ultimately, technology is 
best used to compliment teaching rather 
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than as a replacement of such teaching. 
Thus, educators must practice some 
caution over the way in which technology 
is embedded in the classroom.  
 
Finally, the training for educators provided 
thus far tends to focus on iPad skills, 
apps, and the basics of using the device. 
This may just be one side of the coin to 
support educators, and thus the pupils, in 
getting the best from technology. Thus the 
EdTech Team will continue to provide on-
going professional development and 
support to educators and conduct 
evaluations periodically to assess the 
impact on learning by collection of data 
on student behaviours, feedback on apps 
and also overall progress in learning 
through the curriculum-based-assessments, 
which are conducted bi-annually. 
 
Future Initiatives and Studies 
 
The MAP EdTech Team plans to go 
forward with the implementation of the 
Smartbar Technology, and conduct an 
explorative study which can be used to 
further enhance the lessons delivered with 
the assistance of iPads. The next study will 
examine the use of interactive Smart Bars 
as instructional tools to determine their 
impact on the literacy achievement of 
dyslexic learners in DAS. The research 
findings will be pivotal in determining the 
use of educational technology and its 
impact on teaching in MAP, measured 
through student achievement in classroom 
learning by comparing one group of 
students who will be learning with 
technology as required by the 
organisation, with another group of 
dyslexic students, who will be exposed to 
higher and fuller usage of technology.  
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Mathematics is a human endeavour, a 
discipline and an interdisciplinary 
language and tool (Horn, 2013).  From this 
overarching perspective, we can begin to 
appreciate the link between maths 
difficulties and dyslexia.  Specifically, that 
maths difficulties are neither the result of 
a poor or weak understanding of 
numeracy concepts, nor due to a lack of 
number sense.  Dyslexia is a specific 
learning disability that affects the 
language system and, in particular, 
phonological processing (Shaywitz & 
Shaywitz, 2005).  These processing deficits 
can inhibit an individual’s ability to learn 
maths concepts.  
 
To be successful in maths and understand 
the multitude of maths concepts, an 
individual must be able to decode the 
language of maths and understand maths 
terminology, vocabulary, and word 
problems.  In an effort to find a link 
between maths difficulties and dyslexia, 
Malmer (2000) found evidence of 
weaknesses in the core skills of reading, 
writing and arithmetic.  These core skills 
influence and affect an individual’s 
cognition, motivation, and behaviour in 
various situations.  Students who are 
proficient in their core skills have less 
difficulty understanding concepts and 
putting in place strategies to reinforce 
learning.  Hence, maths learning not only 
requires students to have a sense of 
numeracy, but also the ability to read and 
understand language in order to 
comprehend maths instructions and solve 
maths problems. 
 
Students with linguistic competence skills 
have the best chance of learning due to 
the reception and expression of 
language.  According to Malmer (2000), 
these skills, and a more robust 

vocabulary, allow them to develop 
learning strategies, search for knowledge, 
and structure their work in ways that allow 
concepts to be linked in their learning.  
Therefore, in order for students with 
dyslexia to have a positive experience 
learning math, they have to overcome the 
language barrier that is often associated 
with the condition (Chen & Li, 2008). For 
example, in order to understand a maths 
question, an individual must have basic 
understanding of language and be able 
to comprehend the specific components 
of the prescribed maths skill.  Thus, 
language used to define and express 
maths concepts and ideas plays a key 
role in maths teaching and learning. 
 
Researchers suggest that language 
proficiency and/or competency is one of 
the crucial factors influencing and 
impacting students' maths performance 
(Bernarodo & Calleja, 2005; Clarkson, 
2007).  Therefore, the ability to learn 
language should be taken into account 
when teaching maths to students with a 
learning disability (LD) such as dyslexia. 
 
The Dyslexia Association of Singapore 
(DAS) provides specialised training for 
students with dyslexia (Yeo et al., 2015).  
DAS teaches more than 2800 students in 
13 learning centres throughout the 
country.  In Singapore, maths is 
particularly important as maths success 
determines whether a student is promoted 
to a secondary level or has to retain at 
the primary level for an additional year of 
schooling.  Six years ago, DAS decided to 
offer a teaching programme specifically 
catered to students who experienced 
difficulties with math. This case study 
explores the perceptions of teachers who 
teach maths within this DAS programme. 
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Dyslexia 
 
According to Lyon et al., (2003), dyslexia 
is a specific learning difficulty that is 
neurobiological in origin.  It is 
characterised by difficulties with accurate 
and/or fluent word recognition along with 
poor spelling and decoding abilities.  
Students diagnosed with dyslexia typically 
display phonological processing deficits 
that affect their reading, spelling and 
writing abilities.  Although maths is a 
subject that involves numbers and 
symbols, students are required to read 
and understand maths instructions and 
word problems in order to perform maths 
tasks.  In this respect, students with 
dyslexia face great difficulties due to their 
weak ability to decode and read. 
 
Shaywitz and Shaywitz (2005) detailed two 
main processes involved in reading and 
decoding comprehension.  Specifically, 
when decoding words, two interacting 
processes are involved: word recognition 
or identification and phonetic analysis.  
The skill of decoding, as a lower order 
linguistic function and the basis for 
reading, means that students are able to 
segment words into their underlying 
phonological elements and then link the 
letters to their corresponding sounds.  If a 
student faces difficulty in decoding, he or 
she may not be able to recognize or 
identify words.   
 
Difficulty in decoding can also result in a 
lack of higher order processes such as 
comprehension and the ability to draw 
meaning from text.  As so much effort is 
used in decoding words, the possibility of 
comprehending the actual text is 
substantially reduced or compromised.   
 

Hence, students who are affected in this 
respect are not able to use their higher 
order linguistic skills to access meaning to 
what they have read until the printed 
words have been decoded and identified.  
Therefore, the difficulty with decoding 
does not indicate the student's inability to 
undertake academic tasks, but does show 
that the students need support and 
guidance in reading in order for them to 
accomplish those tasks. 
 
Additionally, students with dyslexia may 
also display difficulties in areas such as 
auditory processing, visual processing, 
organisational skills and attention deficit 
that can impact maths learning.  While 
these factors are not true of all students 
with dyslexia, the difficulties may co-exist 
in certain students and impede their 
ability to complete maths problems 
despite s t rong numerical and 
computational skills.  Chia (2009b) 
identified the factors contributing to the 
difficulties faced by students with dyslexia 
as detailed in Table 1. (overleaf) 
 
Maths Difficulties and the Language of 
Math 
 
Typically, maths difficulties manifest as:  
 

(a) difficulty processing numbers and 
arithmetic symbols,  
 

(b) difficulty establishing arithmetic 
facts, and  
 

(c) difficulty following arithmetic 
procedures, 

 
(Chia, 2009a; Macaruso, Harley, & 
McCloskey, 1992; Temple, 1992).  
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McCloskey and Caramazza (1987) found 
that maths difficulties may also include: 
 

(a) difficulty comprehending 
numerical information as 
opposed to expressing it,  

(b) difficulty processing numbers 
written in numerals rather than in 
words, 

(c) difficulty understanding each 
digit in written numbers as 
opposed to the place value of 
each digit, and  

(d) difficulty handling spoken as 
opposed to written information.  

Malmer (2000) suggests that individuals 
with dyslexia have difficulty learning 
maths if: 
 
(a) the level of abstraction is too 

advanced and the student is not 
able to visualise the mathematical 
computation,  

(b) the demands of rule and procedural 
memorisation are too great and can 
tax the individual’s working memory, 
and  

(c) the rate of learning is too fast for 
the student (i.e., a new concept is 
introduced and taught before he or 

Auditory processing 
problems 

Visual processing 
problems 

Poor organisational  
skills 

 
difficulty understanding  
or recalling what has 

been taught 

 
difficulty remembering 
things just or recently 

seen (e.g. steps shown or 
models and diagrams 

used in teaching) 

 
inability to organise 

materials systematically 
  

difficulty carrying out  
multi-step directions or 
instructions correctly  

(e.g. computing 2 or 3 
step word sums) 

difficulty copying from the 
whiteboard (e.g. math 
symbols and numbers) 

poor time management, 
resulting in incompletion 

of tasks 

  difficulty performing math 
word problems as well as 

specific topics, such as 
geometry and algebra 

tendency to have messy 
written work and weak 

spatial skills 

    problems with reading 
comprehension and math 

(e.g. word problems) 

Table 1.  Challenges faced by students with dyslexia. 
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she could understand the previous 
concept).   

 
Additionally, Butterworth (2003) indicated 
that students with dyslexia who have 
maths dif f icult ies have trouble 
conceptualising, comprehending and 
manipulating maths problems such as 
maths questions, materials and concepts.  
Specifically, Butterworth (2003) found that 
individuals with dyslexia can have trouble 
recalling fundamental quantitative 
concepts, rules, formulae and equations, 
as well as difficulties in performing maths 
operations in the correct sequence and 
solving word problems.  
 
Cognitive development 
 
In learning math, students are required to 
be able to concentrate, think, and 
understand symbols and terms used and 
reason abstractly.  Additionally, students 
must be able to make comparisons on 
shape, size and quantity.  Students must 
also be able to translate linguistic and 
numerical information into maths 
equations.  Then, students must choose 
suitable arithmetic operations to perform 
calculations or strategies to solve word 
problems.  Finally, the students must be 
able to generalise these strategies to 
other situations as well as monitor the 
problem-solving process in multi-step 
calculation and word problems (Chia, 
2009a). Moreover, Mayer (1987) indicated 
that maths learning involves the 
application of different types of 
knowledge, including,  
 
(a) linguistic and factual knowledge, 
(b) schema knowledge,  
(c) algorithmic knowledge, and  
(d) strategic knowledge.   

Students with weak cognitive development 
will struggle to achieve mastery in maths 
if the above skill set is not intact.  
 
Furthermore, to be good at math, students 
must possess a good maths memory 
(Keeler & Swanson 2001).  Memory is 
important because it regulates one’s 
ability to recall facts and procedures, 
especially when performing either a 
mental calculation or any form of 
computation.  Working memory is a strong 
predictor of maths achievement and is 
needed to retain rules, formulae and 
procedures, as well as to organise 
information.   
 
Both long and short-term memories are 
essential for computation and retaining 
mathematical information.  Topics in 
maths have specific rules in computation 
and formulae that only pertain to those 
topics.  For instance, there are specific 
rules in computation and formulae in 
geometry that are not applicable to 
algebra.  Students must be able to 
remember and recall specific rules, 
formulae and procedures when they 
attempt to solve equations or word 
problems.  However, due to the weak 
working memory of students with dyslexia, 
memorisation and recall of specific rules, 
formulae and procedures may pose a 
challenge for them.  
 
During assessments, students are often 
given a limited amount of time to 
complete mathematical tasks.  Time limits 
do not always allow students to 
demonstrate their knowledge as their 
speed of calculation is also being 
measured.  Therefore, when students are 
slowed down by their reading and 
computat ional di f f icu l t ies ,  their 



233                                       H.Z. Muhamad, Z. Walker, K. Rosenblatt  

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

performance on the assessment may not 
match their functional ability (Chia, 
2009a).  Generally, students with dyslexia 
require more time than their peers to 
complete maths tasks, as they may have 
to decode each word in a maths question.  
Since these students are not fluent 
readers, comprehending what has been 
read can only be achieved after decoding 
is completed.  However, reading which 
requires a significant amount of decoding 
may hinder comprehension as the 
meaning of what is read can be lost on 
these students, as they struggle to decode 
each word.  In this respect, students with 
dyslexia may have to read maths 
questions several times before they can 
fully understand what is required of them.  
Malmer (2000) suggested that in view of 
the complexity of maths learning, students 
with weak maths skills and/or those who 
have a LD should be allowed to learn at 
a slower pace and given extra support if 
they are to achieve success in math.  
 
Students' thought processes, or their 
cognitive style in math, can greatly impact 
their maths learning and problem solving 
skills (Chinn & Ashcroft, 1998).  Riding and 
Rayner (1998) describe cognitive style as 
a student's preferred and habitual 
approach to organising and representing 
information in any content area.  Chinn 
and Ashcroft (1998) identified two types of 
cognitive styles in maths learners, 
specifically, the “inchworm” and the 
“grasshopper”.  Inchworms focus on the 
parts and details of a problem 
separately, while grasshoppers try to form 
a holistic overview of the problem and put 
information together. When solving maths 
problems, inchworms work in a series of 
ordered steps, usually forward, but 
grasshoppers often work backwards from 

a trial answer and use multiple methods.  
After completing the problem, inchworms 
are unlikely to check and evaluate their 
answers, while grasshoppers evaluate 
their answers against original estimates 
or check by alternate methods. A study 
undertook by Chinn et al., (2001) showed 
that students with dyslexia are more likely 
to show the characteristics of inchworm 
compared to students without dyslexia.  
While both inchworms and grasshoppers 
are able to solve mathematical problems 
with accuracy, the results indicated that 
inchworms exercised less flexibility in their 
approach and took more time to derive at 
answers. 
 
Linguistic competence  
 
Maths has its own language, and the 
language of maths can be as challenging 
as a foreign language (Freeman & 
Crawford, 2008; Sterenberg, 2008).  As 
such, language skills have become 
increasingly important in learning math.  
One must understand the language used 
to define maths concepts and express 
maths ideas in order to demonstrate 
learning (Chen & Li, 2008; Pierce& 
Fontaine, 2009).  The language of maths 
is technical and can be very problematic 
for students, with or without dyslexia, to 
master.  Any struggle with understanding 
the language of maths can greatly 
hamper a student's enjoyment and 
progress in learning maths (Freeman & 
Crawford, 2008).   
 
According to Munroe & Panchyshyn 
(1995), technical words in maths often 
carry specific mathematical definitions 
that must be taught explicitly to students 
(e.g. mixed numbers and equivalent 
fractions).  At the same time, there are 
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also sub-technical words, common words 
which students already know but have 
less common definitions in math, which 
may confuse students if they are 
unfamiliar.  For example, the word “table” 
means a piece of furniture with four legs 
and a surface in everyday language, but 
in maths context, a table means a visual 
display of information.  Pierce and 
Fontaine (2009) explain that the language 
of maths involves two main types -the 
language of words (value, product, 
coefficient, factor, multiple, area, 
perimeter, etc.) and the language of 
symbols (≠ [not equal to], % [percentage], 
÷ [divide], n or x [variables] etc.).  
Understanding symbols, the technical 
language, and the sub-technical language 
in maths are crucial to maths learning as 
these allow students to grasp the ideas of 
each topic as well as engage in maths 
problem solving.  
 
Students who possess well-developed 
language skills are able to learn more 
effectively than those with poor language 
skills and deficient vocabulary (Malmer, 
2000). Learning maths involves calculation 
and reasoning but, for students with 
dyslexia who may be able to compute 
maths calculations accurately and with 
sound reasoning, the challenges are often 
with maths vocabulary.  In order to read 
and understand the instructions and 
details in maths texts, students must 
decode very concise vocabulary.   
 
Since students with dyslexia struggle with 
decoding, their ability to comprehend 
maths text is diminished and their ability 
to solve problems is severely limited.  
Often, students with dyslexia are only able 
to solve problems when the problem to 
be solved has been expressed in another 

form, way or method (Malmer, 2000).  For 
example, rephrasing word problems or 
using diagrams and manipulatives may 
assist students in a better understanding 
of the maths questions.   
 
Similarly, the language of maths can be 
tricky for students with LD.  Students who 
receive little or no exposure to 
mathematical thinking, learning, and 
concepts prior to formal education may 
find the vocabulary of maths confusing.  
These students may require more 
detailed, content specific explanations of 
maths terms.  Moreover, the words used 
in maths can be confusing, as multiple 
words often have the same meaning.  For 
example, 'add', 'plus', 'more than', 'and', 
'total', 'together/altogether' and 'in all' 
refer to the concept of addition.  Students 
need to recognise the operations that are 
associated with specific words.  The 
language barrier associated with maths 
may cause students with dyslexia to need 
more time to decode instructions, text in 
word problems, and to comprehend the 
text before employing the right steps to 
derive answers.  At times, the act of 
decoding the text requires so much 
mental energy that the level of 
understanding is diminished or becomes 
defective (Malmer, 2000). 
 
Writing difficulties 
 
In addition to reading difficulties, students 
with dyslexia may have writing difficulties 
as similar letters, numbers and symbols 
are often confused (Malmer, 2000).  
Students with dyslexia often experience 
reversals and confuse letters such as 'b' 
and 'd' or 'b' and 'p', numbers such as '2' 
and '5' or '6' and '9', as well as symbols 
such as '<' (smaller than) and '>' (greater 
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than).  When reversals or number 
confusion occur, students might write '369' 
instead of '396'.  Furthermore, students 
must be able to accurately carry over 
values when adding or reducing numbers 
in addition and subtraction.  When 
completing addition and subtraction 
equations, students with dyslexia may 
struggle with directions and confuse their 
right from their left.  This can make maths 
calculations problematic, as some maths 
computations have to be calculated from 
right to left (addition, subtraction and 
multiplication) while others from left to 
right (long division).  Hence, sequencing 
and directional difficulties can frustrate 
students when learning math, impacting 
their ability to fully understand maths 
concepts. 
 
Yet another difficulty with mathematics 
that may affect a student's answers is 
poor visual-spatial perceptual abilities.  
For instance, in computing vertical maths 
sums, a student must align his or her 
answers in columns to avoid making 
errors in answers and presentation.  
Likewise, if the sums involve multi-digit 
numbers and the decimal point, then 
placing the decimal point in the wrong 
place will result in an error (Chia, 2009a). 
 
Maths Anxiety and Self-esteem  
 
In order to acquire maths skills and 
knowledge, as well as an enjoyment for 
maths learning, students must develop a 
positive attitude towards math.  The 
difficulties inherent in learning maths may 
lead to maths anxiety and decrease self-
esteem.  Chinn (2008) described maths as 
a unique subject where usually there is 
only one correct answer to a question.  
Hence, students may feel anxious if they 

are unable to get the correct answer. 
 
Ashcraft (2000, 2002) defines maths 
anxiety as a feeling of tension, 
apprehension, or fear that interferes with 
maths performance and notes that 
individuals who are highly anxious in 
maths have the habit of avoiding math.  
Typically, the strain and dread in 
undertaking the maths tasks interferes 
with performance and ultimately 
undermines the student’s competence in 
math.  Additionally, anxiety may prevent 
students from taking risks that would 
otherwise encourage them to explore 
different methods in problem solving.  
Chinn (2008) found that students could 
develop negative attitudes towards 
learning maths if their anxiety hinders 
learning and leads to repeated failure.  In 
a 2008 study on a group of students with 
and without dyslexia, Chinn found that 
students with dyslexia did not attempt 
questions they deemed to be difficult in 
order to avoid failure, and only answered 
questions that they were confident of 
solving correctly.  Hence, fear of failure 
can increase feelings of anxiety and 
lessen the willingness to take risks in 
learning.  
 
Maths anxiety can also influence the 
cognitive skills used when completing 
maths tasks, such as the working memory.  
The working memory is greatly involved in 
maths learning. Anxiety may suppress 
students' ability to activate prior 
knowledge and exercise their working 
memory to guide them in solving maths 
problems.  High-stakes testing and 
environmental stressors can also reduce 
students’ ability to tap into the mental 
processes needed to correctly solve 
maths problems (Mundia, 2012).  
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However, poor performance due to maths 
anxiety may not accurately reflect a 
student’s cognitive competence; when the 
anxiety is relieved, the student’s functional 
ability at maths will emerge (Ashcraft, 
2002). 
 
Self-esteem 
 
Self-esteem is an important factor in 
contributing to a student's academic 
performance.  Self-esteem, as explained 
by Humphrey (2002), refers to a personal 
judgment of worthiness that is expressed 
in the attitudes the individual holds 
towards him or herself. Students with 
dyslexia may present low self-esteem for 
many reasons.  It is commonly due to their 
weak ability in reading, spelling and 
writing (Glazzard, 2010), which can be 
compounded if they also face great 
difficulties in math.  Low self-esteem may 
impact a student’s academic achievement 
when he or she becomes reluctant to put 
in effort and work hard.  On the other 
hand, students with positive self-esteem 
tend to work hard towards achieving 
academic success although they may not 
always excel.  In other words, students 
with positive self-esteem are willing to 
persevere and practice in order to 
improve their maths performance, while 
students who have never achieved 
success in maths may stop putting forth 
effort and will continue to display 
negative attitudes towards learning math.  
 
Method 
 
Teaching maths to students with dyslexia 
can be a challenge, especially when 
teaching maths to students with a 
language and literacy barrier (Chen & Li, 
2008).  The aim of this study was to 

explore whether prior experience 
teaching maths had any influence on 
teachers’ ability to teach maths to 
students with dyslexia.  The case study 
approach was employed as it sought an 
in-depth exploration of the perception of 
teachers in order to illuminate the 
challenges of teaching maths to students 
with dyslexia.  
Random purposive sampling was used, as 
these teachers were purposefully selected 
based on the fact that they had (1) three 
years of teaching experience in literacy at 
the Dyslexia Association of Singapore 
(DAS), and that they are (2) currently 
teaching both maths and literacy classes.  
Twenty percent of DAS teachers satisfied 
both criteria and they were selected as 
the participants for this study. 
 
Participants and Setting 
 
Setting.  DAS is an organisation that was 
created 23 years ago to provide literacy 
support to children with dyslexia.  To be 
eligible for remediation classes at DAS, 
an educational psychologist must 
diagnose a child as having dyslexia.  
Over the years, the DAS has expanded its 
services to also providing numeracy 
support to children with dyslexia. 
Currently, there are eight learning centres 
providing numeracy support.  Participants 
for this study were chosen from three of 
these learning centres.  The DAS was 
selected as the study site as the 
researcher is a teacher at one of the 
learning centres, and teaches both 
English and Math.  
 
Participants.  Three teachers, two female 
and one male, from the DAS met the study 
criteria and agreed to participate.  All 
three teachers are dual specialists trained 
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in both literacy and maths and all have 
acquired a Diploma in Dyslexia Studies as 
well as a Professional Certificate in 
Numeracy Support.  The teachers currently 
teach both literacy and numeracy skills to 
students who are between seven to 12 
years old.  These teachers have been 
given pseudonyms, Ms. Amabel, Mr. Percy 
and Ms. Rosalie, to ensure strict 
confidentiality. Ms. Amabel has been 
teaching literacy skills for 7 years and 
maths for 5 years.  Mr. Percy has been 
teaching literacy skills for 6 years and 
maths for 4.5 years.  Both teachers had 
prior experience teaching maths in 
mainstream schools.  Ms. Rosalie, on the 
other hand, has been teaching literacy 
skills for 3 years and maths classes for 
only 5 months.   
 
Procedure 
 
Interviews.  The semi-structured interview 
with all three teachers took place at their 
respective learning centres.  As with all 
DAS learning centres, each teacher is 
allocated a classroom to him/herself, thus 
privacy during the interview process was 
ensured.   
 
Each interview lasted approximately 45 
minutes and was recorded.  The 
interviews were then transcribed and the 
transcribed data was then sorted and 
organised according to themes based on 
four central questions: 
 

1. Do you think that the training 
you have received is sufficient 
for you to teach your learners 
with dyslexia?  

2. What do you perceive as the 
challenges or difficulties you 
face when teaching math? 

3. What do you do to help your 
students understand maths 
concepts better? 

4. Do you believe your students' 
difficulty in maths have any 
impact on their self-esteem? 

 
In total, the interview consisted of seven 
questions; prompting questions were 
employed when the researcher needed 
the participants to elaborate on their 
responses.  Further questions such as, 
'Can you be more specific?', 'Please 
illustrate with examples.' and 'Why are 
these steps necessary?' were asked if the 
participants mentioned certain keywords 
or phrases such as 'training', 'challenges/
difficulties', 'understanding maths 
concepts' and 'confidence/self-esteem'.  
These keywords and phrases are 
pertinent to this study as it sought to 
ascertain the teachers' perception of 
teaching maths to students with dyslexia. 
 
Data Analysis  
 
Qualitative measures.  A qualitative 
measure is chosen for this study as an in-
depth interview is required to understand 
teacher's perceptions about teaching 
maths to students with dyslexia.  A 
qualitative study gives these teachers a 
voice, allowing them to express their 
viewpoints, providing a rich descriptive 
detail of the study.  Four themes emerged 
from the interviews with the participants, 
namely: training, challenges, explicit 
teaching, and maths anxiety and self-
esteem. 
 
Findings  
 
When asked if they enjoyed teaching 
math, all three participants replied that 
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they enjoyed it because teaching maths 
was fun and fulfilling, especially when the 
students were able to grasp the concepts 
and solve maths sums independently.  
Both Ms. Amabel and Mr. Percy felt that 
although maths is a challenging subject 
for students, it is a subject that can be 
applied to daily life.  Ms. Rosalie felt that 
the structured and logical nature of maths 
made it exciting to teach. 
 
Theme 1: Training.  Skipper and Collins 
(2003) report that teachers who do not 
receive sufficient training in teaching 
maths might fall back on the methods that 
were used to teach them maths and rely 
on unstructured and incidental instruction 
that involves minimal teacher interaction 
or highly structured maths curriculum.  
Neither of these approaches provided 
maximum opportunities for students to 
connect maths concepts to real life in 
meaningful ways.   
 
All three participants responded that the 
training they received prior to entering 
the classroom was insufficient to teach 
maths to students with dyslexia.  As Mr 
Percy said,  
 

"For me, I think it is alright because I 
have been in the education line for 
many years. But new teachers, no. I 
think it is not sufficient."   

 
Indeed, for Ms. Amabel and Mr. Percy, 
their experience in teaching maths in 
mainstream schools guided their teaching 
practices with their students with dyslexia, 
according to Ms. Amabel, 
 

 "If you were a maths teacher or had 
exposure in math, then the training 
given was okay,"  

Having been teachers in mainstream 
schools, Ms. Amabel and Mr. Percy could 
readily adopt the approaches that are 
used to teach maths in mainstream 
schools and adjust these approaches 
when teaching students with dyslexia.  
Ms. Rosalie felt that her experience as a 
maths tutor during her university years 
benefitted her in the classroom now.  The 
participants felt that teachers who have 
never taught maths may need more 
guidance and extensive research on their 
own in order to be able to teach maths to 
students with dyslexia.  Ms. Amabel said,  

 
"I think the teachers need to have the 
initiative to explore strategies and 
methods by reading. I think it is very 
important if they want to be a maths 
teacher, they have to do a lot of 
research on the methods that are used 
in school textbooks." 

 
Teachers rely heavily on maths textbooks 
for content and for teaching practice.  
Therefore, proper training is needed to 
modify lessons for the individual 
differences of students with dyslexia, 
which most maths textbooks do not take 
into account.  As Ms. Amabel pointed out,  
 

"New teachers have to make 
comparisons among the different 
textbooks and pick out methods that 
are best suited for their students."  Mr. 
Percy elaborated, "I think you need a 
comprehensive training because we 
need to know how to tackle the 
students' difficulties. So the training 
lies there."   

 
Extensive research, training, and 
experience is necessary as teaching 
approaches may differ among students 
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with dyslexia.  The training that occurs 
before working with these students is vital 
for teachers - especially those who have 
little to no experience in teaching math. 
 
Theme 2: Challenges.  One of the 
greatest challenges in teaching maths to 
students with dyslexia is the specific 
language of math.  Schell (1982) asserted 
that maths textbooks present the greatest 
challenge for students to comprehend due 
to the wide variety of concepts covered.  
The participants stated that they often 
have to use simpler vocabulary, 
paraphrase questions or code switch 
when explaining certain terms to students.  
Ms. Amabel explained,  
 

"So, it is a challenging task for the 
teacher, for me, to make it easier for 
them.  It has to be done very, very 
slowly, step by step." 

 
For students with dyslexia, the language 
of maths can cause some anxiety and 
throw them off balance as they grapple 
with word identification and meaning.  
Ms. Amabel elaborated, 
 

" Maths is quite a challenging subject 
for children.  I think they are okay 
doing computational sums but they 
find the language in word sums very 
challenging. Especially in multi-steps 
sums, they may do a certain portion 
but they cannot relate the 
information to another part of the 
sum."   

 
Therefore, code switching - alternating 
between two or more languages, in this 
case, using the students' mother tongue 
language, enhances instructional 
practices.  Garegae (2007) found that  
 

explaining concepts in the students' 
mother tongue gives them a better 
understanding of the concept(s) and 
captures their attention.  Only after 
students understand the language of 
maths are they able to understand maths 
conceptually. 
 
Another challenge the participants shared 
were the different types of cognitive styles 
their students possess.  They found that 
getting “grasshoppers” to record their 
mental processes on paper was 
challenging.  These students often derive 
their answers mentally but are unable to 
work out the procedure sequentially.  
Grasshoppers also require help to break 
down their thought processes related to 
how an answer was derived.  All three 
teachers also found that teaching word 
problems was challenging due to the 
necessity of completing maths operations 
and word decoding to answer questions.  
Teaching students to identify keywords in 
word sums is challenging, yet this is a skill 
that often helps solve word sums. 
 
Additionally, the participants reported that 
some students have difficulty making 
connections in word problems, as there 
could be multiple steps involved in solving 
a question.  Ms. Rosalie summarised the 
concerns best by stating,  
 

"In teaching students with dyslexia, 
there are two areas that we have to 
deal with. Firstly, it is the operations - 
plus, minus, times, divide - sometimes 
they are weak in that, especially their 
times table.  Secondly, it is word 
sums.  The challenge for dyslexic kids 
is that they involve words and 
numbers, because in the first place, 
they can't even understand what the 
question is asking.”   
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The students must be able to connect 
information from one part of the question 
to another in order to derive correct 
answers.  This is challenging because 
most students with dyslexia grapple with 
decoding words they see on paper.  
Students that spend a great deal of effort 
and focus decoding words often do not 
have much mental energy left for 
comprehending what they have read.  
Therefore, word sums pose the greatest 
challenge for these students.  
 
Theme 3: Explicit teaching.  The 
participants in this study use the Concrete-
Representational-Abstract (CRA) (Witzel, 
2005) model to explain certain concepts.  
This model allows for explicit maths 
teaching using manipulatives.  During the 
concrete stage, the participants use 
manipulatives such as blocks, counters 
and charts to demonstrate concepts to 
students.  The participants reported that 
their explanations and instructions during 
this stage were very explicit, as the 
students have to show the teachers that 
they have understood the concept which 
will be assessed through students' 
worksheets.   
 
The students were then encouraged to use 
the manipulatives independently when 
working on additional exercises.  The 
participants found that the hands-on 
approach in the concrete stage acts as a 
bridge to the abstract stage.  When the 
students were able to display their 
understanding, the participants would 
give similar exercises in the 
representational form on paper.  At this 
stage, students should be able to relate 
pictures given in worksheets to objects 
they had used during the concrete stage.  
Finally, at the abstract stage, the students 

will only be given worksheets with words 
and numbers to work on.  The students 
must be able to read and comprehend 
the questions in order to work out the 
computat ion, either through a 
representational form or by calculation. 
According to Ms. Rosalie,  
 

"I use the manipulatives, they are very 
helpful.  Recently, I was teaching 
place value.  So I use a chart that 
states ones, tens, hundreds, 
thousands and so on. Then I 
demonstrate using cards with 
numbers.  This is the concrete stage.  
Then I get my student to choose 4 
cards and place them under each 
place value.  I will ask my student 
what is the place value of each 
number.  If he gets it wrong, I know 
that he doesn't get it and I will 
demonstrate to him again because he 
is not firm with it.  Once he gets it, we 
will move on to the representational 
stage in the worksheet where I will 
draw the place value table and get 
him to write the digits and then tell 
me their place value.” 

 
As maths is a subject that is applicable in 
real life, the participants enhanced their 
students' understanding by relating the 
concepts to real life situations. 
Participants felt that students need to 
understand why they are learning these 
concepts and how they are used in 
everyday situations.  For instance, when 
teaching the concept of percentage, Mr. 
Percy shared that he would relate it to the 
idea of shopping and sale for his 
students.  He explained,  
 

"Another example is to make the 
connections for percentage sign with 
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shopping and sale.  And what I did 
was to get real time examples like 
paper cuttings or receipts to show 
them what the percentage symbol 
means in real life.”  

 
While the concept of fractions is 
connected to the idea of sharing, Mr. 
Percy would use counters or objects with 
his students and get them to share these 
manipulatives among the class.  He would 
then reiterate the idea of fractions by 
stating explicitly the terms used in this 
concept.  Additionally, when the students 
were required to do word sums, the 
participants would break them down step 
by step and explain to their students to 
aid understanding.  Mr. Percy explains,  
 

“The CRA model works very well for 
them to picture.  Using the 
manipulatives at the concrete stage 
and then the model drawing at the 
representational stage will make it 
easier for the students to after that, 
understand the abstract stage".   

 
The use of explicit teaching is necessary 
for the comprehension of maths according 
to all the teachers.   
 
Theme 4: Math-anxiety and self-esteem.  
Newbegin and Owens (1996) found that 
students with high self-esteem reported 
low anxiety levels and students with low 
self-esteem reported high levels of anxiety 
according to Ms. Rosalie, 
 

"Maths problems create a lot of 
tension, fear, confusion in my 
students.  So I will start with very 
simple sums with them and give them 
a lot to do till they gain confidence 
and so they won't be so scared.  Then 

the next lesson I will give them slightly 
more challenging ones but still simple.  
When they are more firm then I will 
give them harder questions. So what I 
do is to improve their confidence first 
before I give the hard ones"  

 
The participants in this study felt that all 
their students displayed anxiety when 
given maths tasks and often displayed 
task avoidance or procrastinated.  The 
participants perceived that their students' 
low self- esteem stems from the students' 
inability to cope with the rigorous maths 
curriculum that mainstream schools follow.   
 
In their view, some students with dyslexia 
feel anxious because they have severe 
reading difficulty and are unable to do 
word sums.  As Ms. Anabel stated,  
 

"When the students see their 
counterparts scoring in maths and 
they are not scoring in math, it does 
affect their self-esteem.  They feel 
insecure in that sense. Sometimes 
they stay away from their friends who 
are doing well in math.  Some of them 
don't know how to overcome it.  This 
is self-esteem issues. And when it 
comes to doing work, they will 
procrastinate because yes, sometimes 
they are scared to make mistakes". 

 
However, they are able to do 
computational sums.  When supported by 
a reader and equipped with decoding 
skills, these students are able to solve 
maths sums confidently and feel less 
anxious.  On the other hand, there are 
students who present comprehension 
difficulties and thus, require more 
scaffolding in understanding word sums.  
For instance, the participants felt that 
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when they did the word sums together 
with their students, the students' anxiety 
level was minimised.  They ascertained 
this when the students showed less 
resistance to tasks and more confident in 
attempting questions on their own.  This 
indicated better self-esteem to the 
participants. 
 
Discussion 
 
While the need for additional 
comprehensive training is important for 
teachers of students with dyslexia, the 
type of training is also important.  
According to participants, the challenges 
mainly exist in understanding word 
problems and the language of math.  
Additional training on how to combat 
student fatigue when working through 
maths problems would be helpful, as well 
as how to better explicitly teach certain 
concepts.  Participants also pointed out 
the need to help students with their self-
esteem.  Helping students to persevere 
and persist even when challenged by the 
“language of math” is a critical 
component to student success.  
Understanding techniques and strategies 
would be helpful according to the 
participants. 
 
Suggestions 
 
In order to better prepare teachers for the 
challenges of teaching those with 
dyslexia, and in light of the participants 
reflections, it is important to consider the 
training currently delivered to pre-service 
teachers and in-service teachers working 
with students with dyslexia.   First, pre-
service training for those entering special 
schools should be upgraded to include 
specialised training in maths and maths 

difficulties.  Currently, there is only one 
course offered to teachers before they 
enter specialised schools like DAS.  
Second, it may be important to establish 
formal Personal Learning Communities 
(PLC’s) at DAS that can focus on specific 
challenges in the classroom.  As many 
participants mentioned that self-initiated 
research was key to learning, this process 
can be formalised and resources, 
strategies, and ideas shared between 
teachers.  PLC’s have proven to be very 
successful in Singapore and abroad and 
can provide powerful learning 
opportunities for teachers (Darling-
Hammond, Chung Wei, & Andree, 2008).  
Third, if independence in solving maths 
problems can lead to greater self-esteem 
as reported by the participants, 
celebrating these small successes and 
offering opportunities for independence in 
the classroom should become part of the 
curriculum.  Teachers and students like to 
experience success and it is important 
that a conscious effort is made to 
acknowledge and praise these successes. 
 
Limitations 
 
Due to the small number of teachers at 
the DAS who are trained in math, a 
reasonable sample size of at least 30 
participants could not be gathered.  
Therefore, responses from the three 
participants cannot be generalised to the 
entire population of maths teachers at the 
DAS and beyond DAS.  Furthermore, all 
three participants in this study had 
previous experience teaching maths to 
students without dyslexia.  It would be 
interesting to understand the challenges 
faced by teachers who do not have any 
experience in teaching math, but are now 
teaching maths to students with dyslexia.  
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The results from this study indicate that the 
participants do find teaching maths to 
students with dyslexia challenging, 
especially when literacy and numeracy 
skills and knowledge are involved.  
However, acquisition of maths skills and 
knowledge during the participants’ 
graduate studies, as well as prior maths 
teaching experience in mainstream 
schools, helped the participants teach 
maths to students with dyslexia.  
Moreover, participants reported that self-
initiated research through books and 
instructional videos on how to teach math, 
as well as applying the CRA model in 
teaching, provided them greater 
knowledge on how best to teach their 
students.  It is important that continuous 
training on maths teaching is provided for 
the benefit of both new and experienced 
teachers.  
 
One of the most rewarding things for the 
participants was that their students' self-
esteem improved and anxiety level 
minimised when gaps in maths learning 
were addressed and they began to 
attempt to solve questions independently.  
This is because maths is an accumulated 
knowledge, when one concept is firm and 
is built upon with another, students will 
find it easier to comprehend and make 
connections.  This will in turn render 
teachers an easier task at imparting new 
knowledge.  Yeo and colleagues (2015) 
found that the supports given to students 
to improve their mathematical knowledge 
are effective and lead to higher self-
esteem.   
 
The authors reported significant gains on 
the students' grasp of all topics that were 
assessed (Yeo et.al., 2015).  This, is turn, 
contributes to enhanced self-esteem as 

students are able to complete maths 
questions independently and receive 
higher marks on assessments.  
 
Conclusion  
 
Further research will be required as the 
number of teachers trained in and 
teaching maths at the DAS increases.  The 
purpose of this study was to discover the 
perceptions about teaching maths to 
students with dyslexia among three 
teachers at DAS.  The aim was to examine 
the challenges the teachers and learners 
faced, the processes teachers undertook 
to help their students understand maths 
concepts, and the type of support given to 
minimise students' anxiety as well as 
boost self-esteem.   
 
Results indicate that teachers enjoy 
teaching maths to students with 
disabilities but find that teaching 
experience and exposure to multiple 
teaching strategies are necessary for 
success.  In order to provide more 
opportunities for success, pre-service 
training at institutions of teacher 
education should consider more detailed 
and comprehensive training for those pre-
service teachers who will be working with 
students with dyslexia.  In addition, the 
use of PLC’s at the school and community 
level and the celebration of small 
successes can all be valuable to future 
teaching and learning.  
 
Since the research was undertaken DAS 
have improved training, mentoring and 
quality assurance and there will be further 
investment in core training in 2016. 
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Postscript 
 
Follow-up from this Article 
 
Following the findings from this study, a 
follow-up study was initiated by DAS and 
conducted by the Maths Team and the 
main author to ascertain if the training 
provided in the past year and currently 
have benefitted DAS maths teachers.  
 
A survey was sent out to all Maths 
teachers and two of the participants 
involved in the first study were interviewed 
via email. The interviewees were 
requested to share if they found any 
improvements in these trainings. 
 
Both participants indicated the current 
training that is being provided by 
Marshall Cavendish to be helpful and will 
greatly benefit teachers, especially those 
who are new and have never taught 
maths to students with learning 
disabilities. Miss Amabel stated that, 
 

"There was some internal training by 
the Maths Team on lesson planning, 
lesson execution using the CRA 
approach and the use of resources 
for the Maths teachers. These 
trainings were relevant in teaching 
our dyslexic students. The training by 
Marshall Cavendish is ongoing to 
adequately equip Maths teacher with 
the content knowledge of Maths 
topics  and practical teaching skills."   
 

Mr Percy, on the other hand indicated 
that,  
 

"...so far the Marshall Cavendish 
programme dealt with strategies on 
how to help our kids acquire more 

maths knowledge in order to help 
them in their classroom work plus 
model drawing. Seems that this 
course will be of some help to us in 
our classroom teaching."  

 
Furthermore, as a step to continuously 
provide necessary training for teachers, a 
Lead teacher from the Maths Team 
conducts training for newly appointed 
Maths teachers who will be undergoing 
Maths practicum. The areas covered are  
lesson planning, selection of sums and 
resource utilisation. It is hoped that with 
this training in place, Maths teachers will 
be able to conduct their lessons more 
confidently and competently. 
 
Reflection 
 
As a teacher of Maths for the past 2.5 
years herself, the author had benefitted 
from the trainings she has received and 
currently receiving . It has helped the 
author to gain a better understanding on 
how maths can be taught to learners 
which is extremely useful for students with 
learning disabilities.  Apart from having 
computational difficulties, the language of 
maths continues to pose a challenge to 
learners.  
 
Students difficulties in reading are also 
compounded by their difficulties in 
comprehending word problems as well.  
This makes maths learning an arduous 
process for the learners. By providing a 
variety of approaches to teach a concept 
and a more systematic scaffolding 
technique, the author was able to guide 
her students more confidently, and in 
ways that the students understand. 
 
Through this, the author witnessed the  
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self-esteem and confidence of her 
students improving as they displayed 
increasing capability to solve maths 
questions. The students are also more 
able to work independently as well as 
assist peers who require more help. 
 
Hence, in order to help students with 
disabilities to achieve small successes in 
math, the content knowledge, capabilities, 
that a teacher possess is crucial to guide 
and coach students. Therefore, continuous 
teacher training must be provided to 
maths teachers so as to equip them with 
relevant and necessary skills.  
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We would not hesitate to agree with 
Muhamad, Walker and Rosenblatt (2016), 
that teacher training and support are 
important aspects of professional 
development.  However, it is especially 
important for teachers working with our 
profile of students with co-morbidities to 
understand the connection between 
mathematics difficulties their students 
face and dyslexia which are often 
overlooked. The learning needs of 
students with dyslexia are often unmet in 
the regular mathematics classrooms 
(Malmer, 2000).  This is we believe the 
most challenging aspect which our 
teachers face and the task of the Maths 
team in supporting the Maths teachers 
with the necessary tools to assist their 
students to bridge the gaps in their 
understanding of Maths concepts.  
 
Background of DAS Maths Programme 
 
In Singapore, mathematics is a 
compulsory subject for all students in 
primary education.  Yet, it is a 
challenging topic for many students with 
dyslexia as it involves processes that are 
affected by their learning difference, such 
as rapid fact retrieval, working memory 
and processing speed.  
 
The Essential Maths Programme since its 
inception in 2009 at the Dyslexia 
Association of Singapore (DAS) was 
designed as a 1-hour weekly 
mathematics remediation programme to 
help students with dyslexia experience 
success in the subject.  The DAS Essential 
Maths Programme was officially 
launched in 2009, but work on its 
development started much earlier. The 
curriculum was developed by a team of 
experienced educational therapists who 

were passionate about teaching 
mathematics. The rationale behind this 
programme is due to requests from 
parents for a dyslexia-friendly 
mathematics intervention for their 
children.  Parents cited that their children 
had  p rob lems  unde r s t and ing 
mathematics concepts in school, 
performing mathematics algorithms and 
procedures accurately, experienced 
difficulty with retrieving maths facts 
quickly and solving word problems. These 
issues can be attributed to their dyslexia 
(Jordan, Wylie & Mulhern, 2010; Traff & 
Passolunghi, 2015). This programme was 
thus developed to address this need.  
 
Programme Description 
 
The teaching methodology adopted aims 
to keep in touch with the mainstream 
school maths syllabus, with the aim of 
bridging the gap between the student's 
ability and mainstream syllabus by 
addressing areas they are weaker in.   
 
The teaching methodology is based on 
the needs of the child, with a strong 
emphas is  on concept -bui ld ing, 
addressing areas of skill deficit.  
 
Overview of DAS Maths Programme 
 
The DAS Maths Programme, is 
recommended for students with dyslexia 
who have specific areas of difficulty that 
can affect their mathematical 
performance such as poor short term and 
working memory, reversals in words and 
numbers, problem with sequencing and 
difficulty with reading word problems. 
The SES Maths Programme is supporting 
around 266 dyslexic children to cope with 
their Maths learning difficulties and to 
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maximise  the i r  t rue 
potential.  
 
Theoretical Framework & 
Teaching Approaches 
 
Every stage of learning 
ensures that the student 
links mathematical ideas in 
a  p r og re s s i v e  an d 
cumulative way.  
 
Our students are also 
taught to solve problems 
using Polya's Four Step 
P r o c e s s  a p p r o a c h - 
understand the problem, 
plan a strategy, solve the 
sum and check the working. 
(Polya, 1945) 

Figure 1.  CRA Approach 

Figure 2. Polya’s Four Step Process Approach 
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Teacher Feedback on their training 
needs: 
 
In April 2016, the Maths team conducted 
a survey for all our Maths teachers in 
order to understand their views towards 
training, their students’ confidence, and 
their challenges.   
 
Findings from the 2016 Maths teacher 
survey:  
 
No of participants: 24 DAS Maths Dual 
Specialists who were actively teaching 
Maths classes. They varied in terms of 
teaching experience, and length of 
service as an Educational Therapist at 
DAS.   
 
Q1.  How Sufficient is your training? 
 
Training can of course always be 
improved but it appears that most Maths 

teachers are happy with what they have 
received or are currently receiving.  
 
Q2. What additional training do you  
 think would help you become 
 more competent in teaching 
 Maths? 
 
For this question the replies were coded:  
 
Marshall Cavendish Training 
 
The Marshall Cavendish Course was 
mentioned as benefiting:  
 

“Courses like the Marshall Cavendish 
is great” 

 
Others cited training by topics and 
methodology such as the Marshall 
Cavendish course whereby the course is 
topical.  
 

Figure 3. How sufficient is your training 
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Heuristics 
 
Further information on Heuristics and 
differentiated instruction and structured 
teaching approach, came up several 
times. One participant indicated more 
sharing of information amongst other 
teachers. Understanding the processes  
 
Q3. How do you think Mathematics 
 should be taught? (Give a specific 
 example to illustrate) 
 
CRA Approach 
 
Adopting the CRA Approach was the 
response for almost 19 out of the 24 
participants.  
 

“I believe that Mathematics should 
be taught with the CRA approach. In 
that sense, students are able to 

slowly progress to the abstract 
stage.”  

 
From the survey the teachers are clearly 
strongly in favour of the CRA approach, 
which they see as applying multi-sensory 
teaching through the use of manipulative.  
 
The other responses were looking at 
working on problem sums with increasing 
difficulty and teaching of the concepts.  
 
Q4. Do you believe your students’ 
 difficulties in maths have any 
 impact on their confidence in 
 doing maths? 
 
This question confirms that teachers have 
a very strong belief that confidence is 
affected by difficulties that children 
experience in Maths 
 

Figure 4.  Does your students difficulties in maths impact on their confidence 
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Q5.  What are the challenges you face 
 when teaching maths? 
 
This question was very helpful in pointing 
to the problems of differentiation when 
teaching even in small groups of 
students.  
 
Finding resources and lesson planning 
are also important but do have the same 
priority as how to differentiate. This might 
be a focus for further training.  
 
Q6.  If you answered "other" in Q5, 
 please state what other challenges 
 you face when teaching maths. 
 
Insufficient Time 
Most of the participants responded that 
they had insufficient time to conduct the 
lessons as the students pass was slow and 
that 1 hour was insufficient and suggested 
2 hours instead.  

Lesson Planning 
Some participants wanted to have more 
support in lesson planning. 
 

“What to include or what not to 
include in each component of the 
lesson plan” 

 
Differentiated Instruction 
Teaching the students strategies and 
differentiated instruction, in catering to the 
different learning styles and needs of their 
students was another theme.  
 
Language of Maths 
 

“How to teach the language aspect 
of Maths especially for the lower 
primary” 
 
“The teaching problem sums 
featured several times and model 
drawing”  

Figure 5  What are the challenges you face when teaching maths? 
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Background to Teacher Training  
 
Maths Practicum  
 
Selected DAS Educational Therapists are 
required to attend the Certificate in 
Dyscalculia and Numeracy which is 
delivered by the DAS Academy and the 
Maths Practicum and Mentoring which is 
lead by the Maths Core team which spans 
for 5 weeks.  
 
The current criteria to be a Maths Dual 
Specialist are to have at least one year 
experience in teaching the DAS Main 

Literacy Programme. The Maths practicum 
aims to equip the Educational Therapists 
with practical hands-on skills to plan and 
teach essential maths concepts to 
students with numeracy difficulties 
integrating the Gillingham principles 
(Gillingham and Stillman, 1997) with the 
CRA approach and Polya’s four step 
processes (Polya, 1945) in supporting 
students with Maths learning difficulties.   
 
As at December 2015 the DAS has trained 
34 Educational therapists. We currently 
have 27 teachers who are practising.  
 

Dual Specialist Teacher Training Pathway 

Certificate in Numeracy & Dyscalculia  
by DAS Academy for all Maths Dual Specialist 
 
 Start Teaching  

 PCC run by the Maths Core Team  
(5 weeks of mentoring) 

 Compulsory Insets · 
 Annual Testing · 
 Quality Assurance  Audits  

Enhanced Training Pathway: 2016 

Certificate in Numeracy & Dyscalculia  
by DAS Academy 
 
 Start Teaching  

 PCC run by the Maths Core Team  
(5 weeks of mentoring) · 

 Compulsory Insets · 
 Annual Testing · 
 Quality Assurance  Audits  

Certificate in Mathematics Teaching (Primary) by 
Marshall Cavendish 
 
Run:  ( April 2016 March 2017) 

 120 hours / 1 year of training.  
(Max 40 participants)  

Specialist Certificate in Mathematics Teaching 
(Primary) for Core Team Members & selected 
Dual specialists by Marshall Cavendish 
April 2017 

 ·60 hours of training  

Table 1.  Training Pathways for DAS Maths Dual Specialists 
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Quality Assurance Audits: Essential 
Maths 2014 & 2015  
 
Objective:  
 
To ensure that teaching follows the scope 
and sequence and teaching approaches 
as outlined in the DAS Maths Curriculum 
and meets the standards as defined by 
the Quality Assurance Marking Rubric, 
there are observations which are 
conducted once a year.   
 
In 2014, Quality Assurance observations 
were conducted for the Maths Dual 
Specialists. The observers comprised of at 
least two Maths Core Team members so 
as to have inter-rater reliability. This is to 
ensure consistent ratings and to minimise 
any bias that may be present.    

The DAS Maths programme which is very 
much a curriculum based programme, 
supports DAS students with Dyslexia with 
persistent Maths difficulties who are 
attending Ministry of Education schools. 
Our current programme is well received 
and has shown improvement rates by our 
students who attend classes of a minimum 
of 6 months (Yeo et al, 2015; Bunn et al., 
2014).   
 
Programme Evaluation:  
 
Analysis of the information derived from 
the recent Maths Programme Evaluation 
reports at the DAS conducted by Bunn et 
al., 2014 and published in the DAS 
Handbook 2014 and Yeo et al., 2015a, in 
the DAS Handbook 2015, aimed at 
evaluating the student progress results of 

Figure 6: Summary of Student's progress across all the topics and grade levels  
on the DAS Essential Maths Programme 
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which were encouraging and 
demonstrated that student made gains 
across all levels (Yeo et al., 2015a).  
 
The purpose of the study was to evaluate 
our students’ progress by measuring how 
much learning had taken place topic by 
topic on a small group mathematics 
intervention and to identify teaching 
priorities across topics based on 
students’ performance    
 
Demographics: The current study 
involved 39 participants between the 
school-going grades of Primary 2 (8 
years) and Primary 5 (11 years). The 
students had to be receiving intervention 
for at least six months with the DAS 
Maths Programme. 
 
Through the DAS Maths Programme 
annual evaluation reports we are able to 
do programme needs analysis to better 
understand the training and professional 
development needs of our Maths 
teachers as well as curriculum 
development. (Yeo et al., 2015a) 
 
It was felt however, that enhancements 
toward the Maths Dual Specialists 
Professional Development needed to be 
made for the benefit of our dyslexic 
students and our teachers as the 
programme developed.   
 
Maths Teacher’s Training 
 
Key areas for teacher training that have 
been identified through the Quality 
Assurance following the DAS Maths 
Evaluation reports in the 2014 and 2015 
DAS Handbook. (Bunn et al., 2014, Yeo et 
al., 2015a) 
 

A customised training programme and 
pathway to meet the needs of Maths 
Dual Specialists teachers, from the 
Dyslexia Association of Singapore (DAS) 
was then identified as a key initiative in 
order to level up all the teacher’s Maths 
teaching skills and knowledge of the 
syllabus.  
 
Teacher Training: 2015 
 
At the end of 2015 we had 27 trained 
and practicing Maths Dual Specialists 
who would have attended the Certificate 
in Dyscalculia and Numeracy from the 
DAS Academy as well as the Professional 
Certificate in Numeracy Support 
conducted by the Maths Core Team.  
 
Rationale of the Professional Certificate 
in Numeracy Support  

 
1. To train the selected, confirmed 

Educational Therapists with at least 
one year experience in teaching 
MAP to become Maths Dual 
Specialists to facilitate the 
increasing number of students who 
had been enrolled to be placed 
into classes and to be provided 
with the right teaching instruction 
on Maths procedures so as to 
effectively the students from our 
remediation programme.  
 

2. To equip the Educational Therapists 
with practical hands-on skills to 
plan and teach essential maths 
concepts to students with numeracy 
difficulties integrating the Essential 
Literacy Approach (ELA) principles 
and the CRA approach.   
 
     



257                                  A. Oehlers-Jaen, R. Yeo, S. A. Shukri, A. Abdullah 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

3. Each Trainee Educational Therapist 
is assigned to an experienced 
Maths Supervisor Educational 
Therapist preferably at the same 
centre. Training is for a period of 5 
weeks after which the trained 
Educational Therapist is ready to 
teach Maths classes. 

 
Findings from the annual Quality 
Assurance Audits 2014 / 2015 
 
It is our intention with Quality Assurance 
(QA) to ensure that all our Maths Dual 
Specialists have the background teaching 
pedagogy and are enabled to support 
our DAS Maths students attending MOE 
schools. 
 
The following were some of the findings 
which the Maths team noted during the 
annual QA Audit.  
 
1. Teaching was not consistent across 

levels.  
2. Teaching methodologies / concepts 

taught were inconsistent. 
3. Mathematics terminology used was 

different.  
4. There is therefore inconsistent 

delivery amongst the current 25 
actively teaching Maths Dual 
Specialists.  

 
Main training targets which were 
identified for Maths Teachers 
 
1. Training that enhances their 

teaching practice and up-grade 
their content knowledge in primary 
Mathematics so that they can help 
students to improve their learning.  

2. The approach should be based on 
the teaching approaches and 

methodologies adopted and 
practised widely in Singapore 
public schools.  

3. To ensure the consistency and 
continuous improvement of content 
delivery and development. 

4. To provide continuous long-term 
support for our Educational 
Therapists in the area of lesson 
planning, delivery and classroom 
management 

 
Timeline: 
 
The Maths team then identified that 
training should be provided by leading 
Maths Training & Maths Publisher, 
Marshall Cavendish who have the 
resources and knowledge of the Ministry 
of Education (MOE) curriculum and 
teaching pedagogy.  
 
All of our Maths Educational therapists 
are to be trained by Marshall Cavendish 
for the 120 hour credit course. The 
Educational therapists will receive the 
Professional Certificate in Mathematics 
Teaching (Primary). The certification 
which commenced on the 14 April 2016 
will be completed by 1 March 2017.  
 
Rationale for the enhancement to the 
Maths Training Pathway 
 
The Professional Cert if icate in 
Mathematics Teacher (Primary) aims to fill 
in the gap to their current curriculum 
content knowledge and level up the 
knowledge for all our Maths Dual 
Specialists.  The Marshall Cavendish 
Certificate in Mathematics Teaching 
(Primary) will also better prepare the 
teachers to teach our students on the 
upcoming Advanced Maths Programme 
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which will be launched in Term 4, 2016.  
The Advanced Maths Programme is a 
programme catered to address the 
learning needs of the Primary 5 and 
Primary 6 Standard Maths students who 
are struggling with the more complex 
word problems by teaching them 
appropriate problem-solving heuristics. 
 
Improve teacher competency and 
competence.   
 
Maths Dual Specialists through the 
certification are to be trained to deliver / 
Primary 1 – Primary 6 topics based on the 
current syllabus / requirements by Ministry 
of Education (MOE).  Maths teachers 
through applying these new post training 
teaching approaches and strategies 
which are aligned to the current 
mainstream curriculum will allow for the 
better teaching of the DAS Maths 
teaching Model and Framework.  It is our 
aim therefore, through enhancements of 
the DAS Maths teacher training pathway 
we endeavour to bridge the gap between 
mainstream mathematics classrooms and 
small group Maths remediation at the 
DAS.  
 
In summary and Future directions  
 
For 2016, the Maths Core team have 
identified a comprehensive training 
programme for our maths teachers. The 
Maths teachers training pathway is in line 
with the DAS commitment to provide 
continued teachers’ professional 
development.  
 
In summary, the Certificate in 
Mathematics Teaching (Primary) by 
Marshall Cavendish will be the highlight 
for the 2016 teacher training that will 

enable our teachers who support students 
on our DAS Maths programme to deliver 
a higher quality of teaching and adopting 
the teaching practice aligned with MOE 
Maths curriculum.  
 
Through the enhanced training provided 
for our Maths teachers it is our intention 
that through the research based teaching 
of the CRA approach and Polya’s four 
step processes adopted at DAS Essential 
Maths, we will strengthen our student’s 
foundation for confidence in higher-level 
maths, and thereby bridge the gap 
between the student’s maths abilities and 
the demands of the school mathematics 
syllabus so that all Dyslexic students may 
have the opportunity to achieve in both 
Literacy and Numeracy.  Through our 
Programme Evaluation we will continue to 
work on further enhancements that will 
meets the needs of our ever changing 
population.  
 
We would like to thank Muhamad et al.; 
(2016), for the invaluable feedback on the 
support required by teachers, especially 
those who may not be trained school 
teachers. This allows for us to take a 
closer look at the Professional 
development of our teachers and share 
our enhancements to the training 
pathway.  
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SURVEY ON MATH TEACHING AT DAS 
 
1) How sufficient is your training in equipping you to teach your learners? * 
 
  Sufficient   Can be improved   Insufficient 
 
2) What additional training do you think would help you become more competent in 
teaching Maths? * 
  

 
 
3) How do you think Mathematics should be taught? (Give a specific example to 
illustrate) * 
 

 
  
4) Do you believe your students’ difficulties in maths have any impact on their 
confidence in doing maths? * 
 
  Yes    No    Unsure 
 
 
5) What are the challenges you face when teaching maths? (You can tick more than 
one) * 
  
  Lesson planning      Differentiated teaching 
 
  Classroom management    Differentiated teaching 
 
  Resources (e.g. manipulatives)   Other 
 
6) If you answered "other" in Q 5, please state what other challenges you face when 
teaching maths. 
 

  
  

  

Appendix 1: Survey and Interview with the DAS Math teachers 
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screening tool to investigate students’ 
mathematical thinking in class two in Kolkata, 
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Abstract 
 
Difficulties in math can begin very early in children’s development, as some students 
come to school with a limited amount of number sense. By assessing number sense 
in the initial stages of elementary education, teachers can identify students 
experiencing difficulties in mathematics and begin early intervention. In this mixed-
methods pilot study in Kolkata, India, second grade students (n = 185) completed a 
researcher-constructed mathematical screening tool. Using the theoretical 
framework of constructivism and the Response to Intervention (RtI) model, the 
findings of the mathematics screening are presented, viewing students’ errors as an 
opportunity for teachers to learn and understand students’ misconceptions with 
the goal of intervention in mind, as opposed to waiting for students to fail before 
addressing their difficulties. 
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Introduction 
 

You enter your classroom and face 40 
second grade students.  You open 
your math textbook and turn around 
to write the math problems on the 
board. You know some students in 
your class are behind, but you must 
continue to move ahead, or else you 
won’t cover all of the content in the 
textbook by the end of the year. Your 
only tools are the white board and 
markers in the classroom.  Your 
school has a math lab, but all of the 
materials must stay in that room. 
Plus, it is difficult to maintain order if 
the students are playing with all of 
those blocks.  They should be writing 
all of the problems on the board in 
their notebook.  After all, this is the 
way you were taught math, and you 
have been able to understand. The 
students who are behind will have to 
just try harder. 

 
Elementary teachers in India have 
students with various levels of math 
abilities in one classroom. Difficulties in 
math can begin very early in a child’s 
development, as some students come to 
school with an intuitive knowledge of 
numbers and their magnitude (Kaufmann, 
2008). Students that do not enter school 
with this sense of numbers exhibit atypical 
number development (Ansari, Holloway, 
Price, & van Eimeren, 2008). Students may 
be “dysfluent” in calculation due to 
foundational weakness in number sense 
(difficulty with number relationships and 
combinations) (Jordan, Glutting, & 
Ramineni, 2008, p. 46). Students with 
atypical number sense may be later 
diagnosed as having math learning 
disabilities, and these students tend to 

use developmentally immature and 
inefficient strategies to retrieve facts and 
solve problems, as compared to their 
peers (Ostad, 2008). 
 
As students progress through elementary 
education and enter secondary and post-
secondary education, students with strong 
math skills have greater college and 
career options, as well as higher future 
incomes (National Mathematics Advisory 
Panel, 2008; Jordon, Glutting, & Ramineni, 
2008).  Dowker (2005) indicates that the 
impact of poor arithmetical skills is 
greater than the influence of poor reading 
skills on employment prospects (Grégoire 
& Desoete, 2009; Siegler, 2007).  Poor 
achievement in mathematics can have 
severe educational and employment 
implications for students (Jordan, Glutting, 
& Ramineni, 2008). Early childhood and 
elementary teachers are instrumental in 
determining which students have difficulty 
in math and ensuring they can access the 
grade-level math curriculum. However, 
they need tools to accomplish the task. 
 
Researchers have been developing early 
childhood screening tools to predict math 
difficulties in the early grades (Krasa & 
Shunkwiler, 2009).  In fact, all students can 
be screened in kindergarten for difficulties 
in mathematics, including some tasks 
which are powerful predictors of math 
learning disabilities (MLD) (Desoete et al., 
2009; Griffin & Case, 1997). Recently, a 
range of screening tests have been 
developed for children with reading 
difficulties/dyslexia in India (Fawcett & 
Nicolson, 2012; National Brain Research 
Centre, 2015). However, no such tools are 
being used in elementary schools in India 
for mathematics. What would happen if 
the teacher in the opening vignette had 
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more understanding of the various 
mathematical abilities of their students, 
especially in regards to the most basic 
building block of math understanding, 
number sense? 
 
This study investigates the use of a 
screening tool to examine primary 
students’ mathematical thinking in Kolkata, 
India. The screening tool for students in 
2nd standard (grade) was piloted in June 
and July 2015. Screening assessments are 
designed to be administered to all 
students, test grade-level skills, and are 
brief in length.  The screener was 
designed to identify students who are on 
target, in need of some support, and in 
need of intensive support in mathematics 
so teachers can better detect students 
who need remediation and intervention in 
mathematics at an early stage in the 
learning process (Winterman & Rosas, 
2014). A screening tool can help teachers 
pinpoint specific difficulties that research 
has linked to math learning disabilities 
(MLD), but not diagnose MLD, in early 
elementary school so remediation can 
begin as soon as possible to avoid future 
conceptual difficulties.   
 
A screening tool empowers teachers when 
they are trained in interpreting common 
misconcept ions and errors in 
mathematical understanding, and helps 
teachers identify students who need help 
or intervention earlier than waiting for a 
diagnosis of learning disability (Karande, 
Sholarpurwala, & Kulkarni, 2011).  The 
screener will reveal qualitative differences 
between students and their math abilities, 
which may help teachers understand the 
heterogeneity of students’ math abilities. 
 
The study focused on the following 

research questions: 
 

 What information can be 
gathered by teachers to 
ascertain Indian students’ grade-
level math skills and number 
sense using a screening tool? 

 
 What error patterns emerge 

among 2nd standard students 
who are in need of intensive 
intervention in mathematics? 

 
 How can teachers use a 

screening tool to change their 
instruction and intervention 
techniques to support student 
learning? 

 
This study builds upon previous work in 
India which examined the lack of 
uniformity for learning disability diagnosis 
and attempted to create alternative, 
simplified procedures (Mogasale et al., 
2012; Ramaa & Gowramma, 2002). 
Additionally, multiple studies have 
recommended increased training for 
primary school teachers, early screening 
tools, and more remedial education and 
special educators in primary and 
se con da r y  s c hoo l s  ( Ka ra nde , 
Sholapurwala, & Kulkarni, 2011; Karande, 
Doshi, Thadhani & Sholapurwala, 2013; 
Unni, 2012). Although some research 
studies in India have suggested that early 
screening tools need to be developed, 
teachers’ use of these screening tools to 
adjust their instruction has been largely 
unexamined. Therefore, the study 
contributes valuable information to the 
field of learning disabilities and math 
difficulties in India. 
 
Currently, there is an extreme lack of 
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awareness of learning disabilities among 
Indian teachers (Unni, 2012; Al-Yagon et 
al., 2013). Screening tools will be 
beneficial to teachers and students’ 
families, since they can gather important 
information about a child’s math skills 
without spending time and money on 
formal educational and psychological 
assessments.  The purpose of these 
screeners is to be able to look into the 
way students make sense of 
mathematics, connected to Math Practice 
Standard 1: Make sense of problems and 
persevere in solving them (Common Core 
State Standards Initiative, 2014b).  
Although a child may need formal testing 
in the long run, informal screening can 
help identify students as being at-risk for 
mathematical difficulties or MLD and 
begin targeted remediation and 
intervention much earlier. If these early 
math deficits, or differences, are 
remediated immediately, then students 
may not fall further behind their peers in 
math skills (Desoete, et al., 2009). 
Addressing mathematical errors usually 
requires several simultaneous types of 
remedial and instructional interventions 
(Geary, Hoard, Nugent, & Bailey, 2012). 
Interventions may be particularly effective 
if they are early (Dowker, 2005; Nelson & 
Sheridan, 2011). Early identification is 
critical, so students can learn strategies 
and skills as soon as possible (McGrady, 
Lerner, & Boscardin, 2001). 
 
Background 
 
Difficulties in mathematics and math 
learning disabilities 
 
Students with learning disabilities have 
average to above average intelligence, 
yet exhibit differences in cognitive 

abilities, which may lead to deficiencies 
in academic performance (Lewis, 2011). 
Students and adults with learning 
disabilities are individuals who, at an 
academic level, perform substantially 
below their peers, and whose poor 
performance cannot be explained by any 
deficit in vision, speech, hearing or 
intelligence. It is, in a sense, “unexpected 
underachievement” (Fletcher, Lyon, Fuchs, 
& Barnes, 2007, p. 27; American 
Psychiatric Association, 2013a, 2013b). 
Compared to research on reading 
learning disabilities, the research on MLD 
is in the infancy stages (Chinn, 2004; 
Desoete, Ceulemans, De Weerdt, & 
Pieters, 2012). 
 
Learning disabilities can occur in the 
areas of reading, mathematics and/or 
written expression (Fletcher, Lyon, Fuchs, 
& Barnes, 2007).  Mathematical Learning 
D i s a b i l i t y  ( M L D )  i s  b e i n g 
reconceptualized so the identification of 
difficulties is not solely centered on 
fluency and accuracy.  Instead, 
researchers are now taking a closer look 
at the atypical and alternative 
understandings of students with MLD 
(Lewis, 2014).  There are variations within 
the complex construct of MLD (Mazzocco 
& Devlin, 2008). Instead of using the term, 
“Dyscalculia,” which places extra 
emphasis on calculation speed, accuracy, 
and automaticity, this article will focus on 
students’ conceptual understanding of 
math topics and representations (Lewis, 
2014). However, it is acknowledged that 
the term “dyscalculia” is used widely in 
India. 
 
Research suggests that conceptual and 
representational issues are the reasons 
for mathematical errors for students with 
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Mathematical Learning Disabilities (MLD), 
as opposed to difficulty with 
mathematical calculation (Lewis, 2014; 
Hecht & Vagi, 2010; Mazzocco & Devlin, 
2008). Studies have revealed that 
students with MLD have weak rational 
number sense and struggle with 
conceptual ideas of mathematics.  These 
students also have persistent 
understandings, inaccurate beliefs, and 
misconceptions about math concepts 
which have been formed throughout 
elementary school (Mazzocco & Devlin, 
2008; Lewis, 2014).   
 
Unfortunately, there is no consensus 
regarding which of the early predictors 
could be used as screeners to identity 
children with math difficulties.  Counting 
ability, conceptual counting knowledge 
(counting principles such as stable order, 
one-to-one correspondence, and 
cardinality), number sense and 
magnitude comparison, early arithmetic 
skills, and IQ may be promising early 
predictors for MLD (Stock, Desoete, & 
Roeyers, 2010).  Typically, schools begin 
identifying students as having learning 
disabilities around third grade (Fuchs et 
al., 2013).  Yet, preventative screening 
and intervention can begin as early as 
kindergarten (Krasa & Shunkwiler, 2009; 
Jordan et al., 2007). 
 
In India, due to various policies 
concerning students with learning 
disabilities and low awareness among 
teachers and parents, many students in 
India are not diagnosed with MLD or 
other learning disabilities, and if they are, 
it is usually in 8th standard or later 
(Karande & Gogtay, 2010).  By this time, it 
is difficult to remediate the many 
misconceptions which students have 

formed about mathematical ideas.   The 
former Director of NCERT recognized the 
current lack of awareness and training 
for math learning disabilities and early 
intervention in mathematics by saying: 
“We need to better understand how to 
identify math difficulties at an early level 
and what should be done for these 
children” (P. Sinclair, personal 
communication, July 5, 2013).   
 
Indian mathematics curriculum  
 
In India, education is a responsibility of 
both the national and state governments. 
The national government performs an 
advisory role, but allows states the 
freedom to adapt or adopt policy and 
curricula, since the context varies 
considerably from state to state (M. Jain 
& K. Sharma, personal communication, 
July 5, 2013).  The National Council for 
Educational Research and Training 
(NCERT) has developed a syllabus for 
mathematics for grades 1-5, which should 
inform textbook creators. According to 
the Syllabus for Classes at the Elementary 
Level (NCERT, 2006a), students should 
know and be able to do the following 
math skills within the topic of “Numbers” 
by the end of 1st standard: 
 
According to the NCERT (2006b) textbook, 
Math Magic, Class 1 students are asked 
to identify both unknown addends when 
the sum is given (e.g. ☐ + ☐ = 7) (p. 60).  
This is comparable to the 1st grade 
C o m m o n  C o r e  s t a n d a r d , 
CCSS.MATH.CONTENT.1.OA.D.8, 
 

Determine the unknown whole number 
in an addition or subtraction equation 
relating three whole numbers. For 
example, determine the unknown 
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Table 1.  Syllabus for Classes at the Elementary Level (NCERT, 2006a) 
The skills in bold were present on the researcher-constructed screener. 

NUMBERS: 1st STANDARD 
 

DEVELOPING A SENSE OF NUMBERNESS, COUNTING AND OPERATIONS OF NUMBERS 
1 - 9 AND ZERO 

 Observes objects and makes collections of objects. 
 Arranges the collection of objects in order by 

 Matching and 
 One to one correspondence 

 Counts the number of objects in a collection. 
 Makes collection of objects corresponding to a specific number. 
 Recognizes and speaks numbers from 1 to 9. 
 Uses numbers from 1 to 9 in counting and comparison. (Real objects and 

repeated events like clapping to be used for counting) 
 Reads and writes numerals from 1 to 9. 
 Adds and subtracts using real objects and pictures. 
 Adds and subtracts the numbers using symbols ‘+’ and ‘-’. 
 Approaches zero through the subtraction pattern  

(such as 3 – 1 = 2, 3 – 2 = 1, 3 – 3 = 0). 
 
NUMBERS FROM (10 - 20) 

 Forms Number sequence from 10 to 20. 
 Counts objects using these numbers. 
 Groups objects into a group of 10s and single objects. 
 Develops the vocabulary of group of ‘tens’ and ‘ones’. 
 Shows the group of tens and ones by drawing. 
 Counts the number of tens and ones in a given number. 
 Writes the numerals for eleven to nineteen. 
 Writes numerals for ten and twenty. 
  Compares numbers up to 20. 

 
ADDITION AND SUBTRACTION (UP TO 20) 

 Adds and subtracts numbers up to 20. 
 
NUMBERS FROM 21 - 99 

 Writes numerals for Twenty-one to Ninety nine. 
 Groups objects into tens and ones. 
 Draws representation for groups of ten and ones. 
 Groups a number orally into tens and ones 
 

MENTAL ARITHMETIC 
 Add two single digit numbers mentally  
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number that makes the equation true in 
each of the equations: 
 8 + □ = 11, 5 = □  – 3, 6 + 6 = □  
 

(Common Core State Standards Initiative, 2014).  
This is also similar to a “take apart 
situation,” in which a total quantity is 
taken apart to form two addends, or c = 
a + b (National Research Council, 2009, 
p. 32; Massachusetts Department of 
Elementary and Secondary Education, 
2011). This problem situation is also 
mentioned in the 1st grade Common Core 
standard, CCSS.MATH.CONTENT.1.OA.A.1, 
 

Use addition and subtraction within 20 
to solve word problems involving 
situations of adding to, taking from, 
putting together, taking apart, and 
comparing, with unknowns in all 
positions, e.g., by using objects, 
drawings, and equations with a symbol 
for the unknown number to represent 
the problem.  
 

(Common Core State Standards Initiative, 2014).  

 
Although NCERT has made significant 
progress in redefining the curriculum and 
syllabi for elementary math in the past 
decade, more can be done to create 
clear and measureable learning 
objectives for students. Therefore, the 
Common Core State Standards from the 
United States are referenced to provide 
further explanation about specific criteria 
regarding what students are expected to 
know and be able to do to show mastery 
of addition and subtraction up to 20. 
 
Common misconceptions and error 
analysis 
 
To minimize learning challenges, teachers 
can anticipate common misconceptions 

and eliminate misunderstandings in their 
instruction (Fuchs et al., 2013).  If students 
develop misconceptions, then it impacts 
their ability to comprehend new concepts 
(Booth, 2011).  As students continue in 
their misunderstandings, they will 
pervasively use faulty reasoning to solve 
specific problems, and error patterns will 
form. A screener can be one tool or 
method for collecting information on 
s t u d e n t s ’  u n d e r s t a n d i n g  o r 
misunderstanding of math concepts. 
Teachers can assess students through a 
screener and then follow up with a 
diagnostic interview to probe for student 
reasoning, understanding, and progress.  
 
Once teachers are well aware of possible 
student approaches, interpretations, and 
strategies – both correct and incorrect – 
they can adjust their instruction (Ryan & 
Williams, 2007).  For example, teachers 
can provide well-designed incorrect 
examples, or non-examples, for the 
students to explain why a common 
incorrect strategy is wrong (Booth, 2011; 
Siegler, 2002).  Teachers can anticipate 
common misconceptions by using 
resources, such as the Minnesota STEM 
Teacher Center and Kansas Flipbooks 
(SciMath MN, 2015; Kansas Association of 
Teachers of Mathematics (KATM), 2014). 
Teachers must not to jump to conclusions 
about student’s errors solely from 
assessments; it is important to engage in 
discussion with the student regarding their 
reasoning for a complete error analysis 
(Ryan & Williams, 2007). Also, it is 
imperative for the teacher to see if the 
student has made a “slip” or if they really 
believe their faulty reasoning will lead to 
a correct answer – and they do not self-
correct (Olivier, 1989; Ketterlin-Geller & 
Yovanoff, 2009; Herholdt & Sapire, 2014) 
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For example, in the problem, ☐ + ☐ = 7, 
in which both addends are unknown, 
there are many possible misconceptions 
students might have developed. One 
possible misconception is the meaning of 
the equal sign. The equal sign means “is 
the same as,” or both sides of the 
equation are balanced. However, 
elementary students may believe the 
equal sign tells you “and the answer is” 
to the right of the equal sign. This 
misconception is over-generalized by only 
seeing examples of number sentences 
with an operation to the left of the equal 
sign and the answer on the right. First 
and second graders need to see 
equations written multiple ways, such as 4 
+ 3 = 7 and 7 = 4 + 3 (Kansas Association 
of Teachers of Mathematics (KATM), 
2014).  In other words, students may think 
“the only correct format for a problem is 
a + b = c or a - b = c, not recognizing it 
can also be c = a + b or c = a – 
b” (SciMathMN, 2015). Teachers can 
begin to predict and anticipate 
misconceptions and ways students 
typically respond to a problem, while 
also researching and anticipating the 
way they can clear up and resolve the 
misunderstanding(s) in their instruction. 
 
Math anxiety 
 
In earlier research, Indian students with 
math learning disabilities at the 
secondary level revealed that they did 
not understand key math concepts and 
mentioned being scared of math 
(Eichhorn, 2014). A post-secondary 
lecturer also mentioned that students 
have “a phobia, or a mental block about 
math.  They have a preconceived notion 

that math is difficult” (M. Sen1, personal 
communication, February 6, 2013). These 
students may be exhibiting characteristics 
of mathematics anxiety, or a “negative 
and potentially impairing emotional 
reaction” to academic settings, as well as 
daily tasks, involving math (Moore, 
McAuley, Allred, & Ashcraft, 2015, p. 329). 
Therefore, this study focused on exploring 
the teaching and learning of mathematics 
at the foundational level.  Second 
standard is a key turning point in the 
transition of mathematical learning in 
India.  The focus changes from number 
identification and counting to more rote 
processes of calculat ion and 
understanding place value. According to 
Moore, McAuley, Allred & Ashcraft (2015), 
math anxiety can exist even in children in 
the 1st grade. Math anxiety may also be 
a learned reaction in early elementary 
school, due to the proportion of female 
teachers who also report high levels of 
math anxiety (Moore, McAuley, Allred, & 
Ashcraft, 2015). 
 
Teachers and administrators at Lotus2 
English-medium school in Kolkata 
remarked that students had strong 
conceptual understanding of numbers in 
first grade.  Yet, as students progressed 
through primary school, students were not 
showing strong ability in math in 5th 
grade (personal communication, July 27, 
2015). Therefore, this research is an 
attempt to begin to examine when 
students’ difficulties in math become 
apparent. 
 
Frameworks 
 
The overarching theoretical framework for 
the study is rooted is constructivism and 
the importance of misconceptions (Piaget, 1. Pseudonym 

2. All School names are pseudonyms 
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1970; Olivier, 1989). According to 
constructivism, a student learns because 
of an interaction between existing ideas 
and new ideas, as well as experiences. 
Students organize and structure 
knowledge based on units of interrelated 
ideas and concepts, called schemas. 
Misconceptions are important in 
constructivism because they influence a 
student’s conceptual schemas which will 
interact with new concepts, and affect 
new learning, usually negatively, because 
misconceptions generate errors (Olivier, 
1989).  Also, as Olivier (1989) posits, from 
the constructivist perspective, students’ 
mistakes are not silly or stupid, but 
“rational and meaningful efforts to cope 
with mathematics”.  Errors are seen as 
opportunities to learn. 
 
The study was also guided by the 
Response to Intervention (RtI) framework, 
which is centered on early identification 
and prevention of serious academic 
difficulties through intervention and 
remediation (Watson & Gabel, 2012).  
The RtI framework moves away from the 
wait-to-fail approach of the predominant 
method of identifying learning disabilities 
(waiting until there is a severe 
discrepancy between intelligence and 
achievement as measured by formal 
tests) (Watson & Gabel, 2012).  Instead, 
students are screened periodically 
through universal screenings to define an 
academic baseline and determine which 
students may be at risk for math 
difficulties (National Center for Learning 
Disabilities, 2015). By using the Response 
to Intervention (RtI) model to guide and 
inform this study, the screening tool will 
be used to detect students for early 
identification, with the intention of early 
intervention to prevent more severe math 

difficulties. With RtI, it is acknowledged 
there are students who have difficulty with 
learning and understanding mathematics 
which may not qualify for a learning 
disability, but still need help (Krasa & 
Shunkwiler, 2009). 
 
Significance of the study to the fields of 
international mathematics and special 
education 
 
Research in the area of students with 
math difficulties in international contexts 
is very necessary. Research in math 
learning disability (MLD) is less well 
developed than research on reading 
learning disabilities around the world 
(Mazzocco & Myers, 2003; Bryant, 2009).   
Further research will help us better 
understand the difficulties which Indian 
students experience in the primary 
mathematics classroom. 
 
The national government of India does 
not yet recognize learning disabilities as 
a category of disability; however, 
educational boards in the states of 
Maharashtra, Karnataka, Tamil Nadu, 
Kerala, Gujarat and Goa do recognize 
learning disabilities and provide 
accommodations to students (Al-Yagon, 
et al., 2013). The state of West Bengal 
(site of the study) does not currently 
recognize LD; however, schools 
associated with the Indian Certificate of 
Secondary Education (ICSE) and Central 
Board of Secondary Education (CBSE) 
educational boards in Kolkata do 
acknowledge LD.  At this time, there is 
lack of consensus within India regarding 
the methods for diagnosis of all learning 
disabilities (Unni, 2012; Mogasale, et al., 
2012; Ramaa & Gowramma, 2002).  Only 
screening tools for dyslexia have been 
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developed thus far (see The Dyslexia 
Screening Test- Junior India (Fawcett & 
Nicolson, 2012) and the Dyslexia 
Assessment for Languages of India (DALI) 
(National Brain Research Centre, 2015). 
 
Because learning disabilities have not 
been recognized by the Government of 
India, government funds cannot be 
utilized to hire remedial teachers in 
regular schools, to train regular education 
teachers, or to develop psycho-
educational tests in other Indian 
languages (Karande, Sholapurwala, & 
Kulkarni, 2011).  There is also a dearth of 
special educators in the country.  
According to the Rehabilitation Council of 
India (RCI), there are 19 special 
educators registered in the entire state of 
West Bengal (RCI, 2014).  By training 
regular education teachers to administer 
a screening tool and to interpret its 
findings, these teachers can better meet 
the needs of students by adjusting their 
instruction when there are no special 
educators available. 
 
Methodology 
 
Setting and participants 
 
The study took place in Kolkata, the third 
largest urban area in India (following 
Mumbai and Delhi).  Kolkata (formerly 
Calcutta) has a population of more than 
14 million and is located in the state of 
West Bengal (Indian Population Census, 
2011).  Breaking Through Dyslexia (BTD), 
a non-profit educational organization in 
Kolkata, recruited 185 second standard 
students in private primary schools.  
Testing was completed in schools which 
granted access. Any students currently in 

the BTD network, currently receiving 
remedial services in the 2nd standard, 
was also asked to participate.  School 
teachers of second standard students 
were asked to identify students who were 
high-performing in mathematics, as well 
as average and low-performing students. 
Although information was handed out to 
equal numbers of males and females in 
each school, more males participated in 
the study (males = 102, females = 83), 
with the exception of St. Mary’s School3, 
an all-girls school. This sample was 
above 40 students, which should show a 
normal distribution of scores. The average 
age of the participants is 7 years, 0 
months. 
 
All schools in the sample were affiliated 
with the ICSE board, except for Lotus 
School which follows the CBSE board. 
These schools were chosen and asked to 
participate because they are receptive to 
the idea of introducing new 
methodologies to improving learning, and 
they had awareness programs conducted 
by BTD in their school over the past few 
years. One school, Adarsh School, is an 
“integrated school,” in which students 
with special needs (20-25% of the total 
class) learn alongside typically achieving 
students (school website).  All of the 
schools, as well as BTD, are located in 
South Kolkata. A summary of the 
participants is located in Table 2. 
 
In Kolkata, the academic year runs from 
June to April.  Students take exams to 
finish up the academic year in the month 
of last week of February and early March.  
Then, teachers begin to teach the 
material in the next standard during the 
first week April (after a break of 10 days).  
Summer vacation (40 days) occurs 

3. Pseudonym 
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between mid-May and mid-June, when 
schools re-open.  A test/assessment is 
given on opening day to ensure all 
students return after the holidays.  
Therefore, students in this sample, would 
have been exposed to second standard 
materials since the beginning of April, but 
with a break of 40 days, when the 
screener was administered between mid-
June to the end of July 2015. It was 
important to be aware of the history 
effect, or recognizing that having the 
students take the screener at different 
times could impact the results – the 
students who take the screener last will 
have learned more math and been back 
in the academic environment longer.  
Therefore, the students were all given the 
screener within a one-month period. 
 
The sample is only made up of students 
from private schools; no students from 
government or vernacular-medium 
(Bengali, Hindi, etc.) schools participated.  
Typically, students from private schools 
score between 10 and 25 percent higher 
on standardized tests, as compared to 
public school students (Rao, Pearson, 
Cheng, & Taplin, 2013). All schools were 
in the urban environment of metropolitan 
Kolkata. 
 
Procedures 
 
Compulsory elementary education in India 
begins at the age of 6, as enacted by the 
Right to Free & Compulsory Education Act 
2009 (Ministry of Human Resource 
Development Department of School 
Education and Literacy, 2015). Some 
students in India do not attend pre-school 
or kindergarten, so the screener was 
administered after one full year of 
compulsory education – at the beginning 
of second grade. However, all of the 

schools in our sample offer kindergarten 
classes. 
 
A mixed methods approach was used to 
gain in-depth knowledge of student 
mathematical thinking. Quantitative data 
about students’ correct or incorrect 
answers was collected through various 
assessments, but qualitative data was 
also collected to determine the nature of 
their responses and their strategies used 
to find the answers.  Both procedural 
fluency and conceptual understanding of 
number sense were assessed.  
 
The study was intended as a one group 
post-test only design. We wanted to 
measure how much math students know 
as they start 2nd standard. The study and 
screening tool were developed as a 
starting point, not to develop a 
standardized instrument. First and 
foremost, we wanted to begin to 
understand students’ mathematical 
thinking and to help teachers realize the 
heterogeneity of students’ math abilities.  
A possible outcome of this screening tool 
is for teachers to group or classify 
students into small groups for instruction 
at the beginning of the school year. 
Therefore, the focus was not on test-retest 
reliability (giving the students the same 
test two weeks later) or inter-rater 
reliability (two examiners scoring the test). 
 
After securing parental consent and 
student assent, students in English-medium 
schools completed the Woodcock 
Johnson IV Test of Achievement 
Calculation and Math Fluency subtests as 
a standardized measure (and as a warm-
up for the screener). The Calculation 
composite score is based on both the 
Calculation (untimed) and Math Fluency 
(three minutes) measures (Hecht & Vagi, 
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2010).  These scores were used to group 
students according to typical 
performance: typically achieving students 
normally score above the 25th percentile 
on the Woodcock Johnson, while low 
achieving students score between the 
11th and 25th percentile, and students 
with MLD usually score below 10th 
percentile (Mazzocco, Myers, Lewis, 
Hanich, & Murphy, 2013).    While the 
WISC IQ test has an Indian adaptation 
test, there are no standardized Indian 
measures for academic achievement. 
Organizations which provide testing to 
determine the eligibility for learning 
disabilities use the academic achievement 
battery standardized on the U.S. and U.K. 
but place emphasis on “error analysis 
and give a qualitative report with 
ra t iona les  fo r  d iagnos is  and 
accommodations” (M. Khan, personal 
communication, March 6, 2014). 
 
All students then completed the 
exploratory math screener at the second 
standard level. The screener was 
constructed by the researcher, based on 
the NCERT (2006a) Syllabus for Classes at 
the Elementary Level. The questions were 
also adapted from several sources (see 
Appendix at the end of the article for the 
sources for individual questions). Overall, 
the screener measured the following skills, 
focused on number sense: 
 

 Number magnitude and fluidity 
and flexibility with numbers: 
number lines which don’t start  
at 0 (Krasa & Shunkwiler, 2009; 
Geary, Hoard, & Bailey, 2011) 

 
 Estimation tasks which do not 

involve number lines, but other 
numerical estimation tasks, such 
as estimating and labeling the 

number of items in a set (Barth & 
Paladino, 2011) 

 
 Number relationships: part-part-

whole, composition/
decomposition of numbers 
 

 Comparison of quantities 
 
Number lines were included on the 
screener because they can represent 
“conceptual underpinnings” of various 
components of number sense, including 
number comparison and number 
transformation, and also provide students 
with a schematic image (Krasa & 
Shunkwiler, 2009, p. 28). 
 
All assessments were untimed, with the 
exception of the Math Fluency subtest.  
Most of the assessments in this study are 
untimed, since findings on math 
performance are stronger on untimed 
items than on timed items (Mazzocco, 
Myers, Lewis, Hanich, & Murphy, 2013).  
The second standard students took an 
average of 16.5 minutes to complete the 
math screener.  They were given unlimited 
time.  Students took as little as 6.5 
minutes, to as long as 30 minutes, to 
complete the screener. Depending on the 
space available at the school, students 
completed the assessments in small 
groups of 6-10 students at a time, during 
school hours.   
 
Results of students’ assessments were 
compared with the teachers’ rating of 
performance (high, average, low-
performing).  Students’ performance on 
the screeners were analyzed for common 
misconceptions in order to create a guide 
to help regular education teachers 
interpret students’ errors and adjust their 
teaching or consider different teaching 
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strategies. Because of the qualitative 
differences in strategy use between 
students with and without MLD, the 
screener administers paid close attention 
to students’ strategy use to better 
understand the processes students 
followed which contribute to their scores 
on standardized achievement tests 
(Ostad, 2008). Although fact retrieval is 
not the core of mathematics, efficiency 
with number facts does contribute to 
mathematical thinking and learning, and 
was therefore measured (Dowker, 2008). 
Parents of participating students 
completed a survey (available in English) 
for descriptive statistics of the sample. 
Teachers were asked to rate each 
student’s math ability as are on target, in 
need of some support, or in need of 
intensive support in mathematics.  Since 
this study was conducted in private 
schools, the policy documents of the 
educational boards were analyzed, since 
private schools are independent of state 
and national policy because they do not 
accept any government funding.  
 
Results 
 
The information teachers can gather from 
the screening tool to learn more about their 
students’ grade-level math skills and 
number sense 
 
The screener scores can be one piece of 
data used to group students according to 
typical performance. Since typically 
achieving students normally score above 
the 25th percentile on the Woodcock 
Johnson, while low achieving students 

score between the 11th and 25th 
percentile, and students with MLD usually 
score below 10th percentile, similar 
criteria were used with the screener 
scores (Mazzocco, Myers, Lewis, Hanich, 
& Murphy, 2013).  This study was focused 
on students who scored at the 10th 
percentile or below, as a score in this 
category could be one piece of 
information used to identify students who 
may be in need of intensive intervention.  
Table 3 shows the screener scores (out of 
a total of 27 points), based on percentile 
rank for this sample. Average percentile 
rankings are between 75 and 25. 
 
Table 3. Screener scores4 according to 
percentile rank 

Overall results for the 2nd standard 
screener suggest, for this sample, 
screener scores may be interpreted as: 
 

On target:  
 Score of 23-27  
 
Potentially in need of some support: 
 Score of 18 – 22 = continue to 

Percentile 
Score on screener 

(out of 27) 

75 24 

50 22 

25 18 

10 16 

4. There is a near normal distribution in screener scores (skewness is -0.360). Since the skewness is 
less than -0.5, the scores are approximately symmetric overall, yet slightly negatively skewed 
(greater number of larger values).  The Kolmogorov-Smirnov test (K-S) and Shapiro-Wilk (S-W) test 
also indicated normality (both not significant). 
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 monitor through additional data 
 collection; investigate language 
 difficulties 
 
In need of intensive support:   

Score of 17 and below = likely in 
need of remediation and 
intervention; investigate language 
difficulties and conduct a diagnostic 
interview; continue to monitor 

 
Please note that students at Balkrishna 
School needed translation for more 
screener items (Hindi & Bengali) than 
students in other schools. 
 
Out of the 185 participants, 20 students 
scored at the 10th percentile (16 or 
below) on the screener.  Ten of these 
students were from Sunrise school (which 
had the greatest number of students in 
the sample), while the other schools had 
1-3 students in this sample score at the 

10th percentile. Table 4 lists the number 
and percentage of students by school 
who scored in the 10th percentile on the 
screener (a score of 16 or below). 
Table 5 shows the scores obtained by the 
participants in this sample which fell in 
the 10th percentile.  For the Woodcock 
Johnson IV, the math fact fluency age-
equivalent estimate for age 7.0 (7 years, 0 
months) is a score of 26 for the population 
normed in the United States.  
 
 The Indian students in the 10th percentile 
in this sample scored, on average, below 
the age-equivalent on the three minute-
long subtest. For the calculation subtest, 
the age-equivalent estimate for age 7.0 is 
a score of 15 for the U.S-normed 
population. Students scoring in the 10th 
percentile in this sample still had 
relatively high math calculation scores on 
average, as compared to a U.S. sample 
of children aged 7.0. The math calculation 

School name 
(pseudonym) 

Number of students 
in the 10th 

percentile on the 
screener 

Total number of 
students in sample 

Percentage of 
sample in the 10th 

percentile 

Vidyamandir 2 26 7.69% 

Balkrishna 3 19 15.8% 

St.Mary’s 2 7 28.57% 

Adarsh 2 29 6.9% 

Sunrise 10 70 14% 

Lotus 1 32 3.125% 

Table 4.  Students scoring in the 10th percentile on the screener, by school 
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School name 
(pseudonym) 

Screener score at 
10th percentile 

WJ-4 math fluency 
score at 10th 
percentile 

WJ-4 calculation 
score at 10th 
percentile 

Vidyamandir 16.7 14.4 12.7 

Balkrishna 15 11 15 

St.Mary’s 14 7 14 

Adarsh 17 17 16 

Sunrise 16 11.1 14 

Lotus 17.3 18.1 18.3 

All participants 
combined 

16 12.6 14 

Table 5. Scores at the 10th percentile by school 

  
Vidya-
mandir 

Balkrishna St. Mary’s Adarsh Sunrise5 Lotus 
All  

combined 

1: high 
achieving 

26.9% 
(n= 7) 

10.5% 
(n = 2) 

14.3% 
(n = 1) 

20.7% 
(n = 6) 

45.7% 
(n = 32) 

21.9% 
(n = 7) 

29.7% 
(n = 55) 

2: average 
57.7% 

(n = 15) 
84.2% 

(n = 16) 
71.4% 
(n = 5) 

65.5% 
(n = 19) 

38.6% 
(n = 27) 

53.1% 
(n = 17) 

53.5% 
(n = 99) 

3: needs 
support 

15.4% 
(n = 4) 

5.3% 
(n = 1) 

14.3% 
(n = 1) 

13.8% 
(n = 4) 

14.3% 
(n = 10) 

25% 
(n = 8) 

15.1% 
(n = 28) 

5. One response missing from Sunrise school 

Table 6. Teacher rating by school 
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test is not timed. 
 
In addition to the screener scores, we 
also collected a teacher rating on each 
student (high achieving, average, or 
needs support).  Table 6 outlines the 
number of students who received each 
rating by school. 
 
An analysis of variance (ANOVA) was 
used to test differences between groups 
(teacher rating). An overall difference 
was detected before doing any pairwise 
comparison.  There are significant 
differences (p < .01) in screener score 
means between students who received a 
teacher rating of high achieving (1), 
average (2), and needing support (3).  To 
control for inherent difference among 
schools, adjustments were made for 
school difference. The results are 
presented in Table 7. 
 
Table 7. Screener scores according to 
teacher rating 
 

The screener score means for each of the 
three teaching rating categories line up 
with the three categories based on 
percentile ranks. For instance, students 
who scored above the 50th percentile 

were categorized as being on target, 
with a screener score of 23 and above. 
This corresponds with a teaching rating of 
high achieving. Students potentially in 
need of some support fell between the 
25th and 50th percentile and scored 
between 18 – 22 points on the screener. 
Students in the middle category would be 
considered average by teachers. 
Students below the 25th percentile scored 
below 18 points and were categorized as 
potentially needing intensive support. 
 
Teachers could use the screening tool as 
one measure and method of collecting 
data to determine students’ abilities when 
they enter second standard. Teachers 
can supplement the screening tool with 
other measures, such as assessing 
spoken and written English, as well as 
other mathematical assessments.  
 
Common error patterns which emerged 
among 2nd standard students  
  
Based on qualitative data and error 
analysis of students’ answers on the 
screener questions for this sample, most 
of the errors occurred when students 
were asked to compose or decompose a 
number (☐ + ☐ = 7, 18 = ☐ + ☐, 8 = ☐ + 
☐) and estimate a set, given a 
comparison set. Students misinterpreted 
composing and decomposing for 
ascending and descending numbers, 
while disregarding the “+” and “=” signs.  
 
Examples of students’ most common 
misconceptions are shown in Figure 1 
and Figure 2. More students had difficulty 
decomposing 18, a double digit number, 
than the single digit number 7. 
 
In the final word problem, which involved 
the decomposition of 8, the most frequent 

Teacher  

Rating 

Screener Score Mean  

(Standard Error) 

1 23.55 (0.5) 

2 20.80 (0.3) 

3 19.55 (0.6) 
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Figure 1. Most Common Misconception in Composing the Number Seven 
 

Thirty-four students in the sample wrote ascending numbers (5 and 6) instead of 
composing the number seven. 

Figure 2. Most Common Misconception in Decomposing the Number Eighteen 
 

Fifty-five students wrote ascending numbers instead of decomposing the number 18.  

Four students wrote the number 
eight for both addends when 
trying to decompose eight in the 
following word problem: You 
have 8 chocolates. How many 
can you put in your red bowl, 
and how many in your blue 
bowl? Show all of the possible 
answers. 

Figure 3. Misconception for Word Problem 
Involving the Decomposition of the Number Eight 
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Figure 4. Fair Share Method in Word Problem Involving the  
Decomposition of the Number Eight 

 
Ninety-six students in this sample used the fair share methods to solve the word 
problem involving decomposition. 

Figure 5. Evidence of Multiple Combinations in the Decomposition of the Number Eight 
 
Some students were able to show multiple combinations of addends to decompose 
the number eight.  Additionally, some began to show understanding of the 
commutative property of addition (3 + 5 and 5 + 3; 2 + 6 and 6 + 2; 1 + 7 and 7 + 1). 
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incorrect response was no attempt (n = 
16).  
 
Even though the problem was read aloud, 
these sixteen students did not attempt to 
write anything on their paper. Four 
students solved the problem incorrectly by 
including 8 as both addends, as seen in 
Figure 3. 
  
Half of the students (n = 96) answered the 
question correctly by using the fair share 
method (4 in the red bowl and 4 in the 
blue bowl, as shown in Figure 4). 
However, only 29% of the students (n = 54) 
were able identify at least one additional 
combination. The next most common 
combination was 5 and 3 (n = 30 
students). 
  
Some students exemplified strong number 
sense by showing multiple combinations 
to decompose the number eight (Figure 
5).   
 
The most frequent incorrect response in 
the estimation problem was 30, which 
could have been a result of students 
actually attempting to count the erasers in 
the jar, as observed by the researchers, 
instead of using the comparison set or 
benchmark of 24 to predict the number of 
erasers in the jar. 
 
Discussion 
 
Teachers can gather information from the 
screening tool to learn more about their 
students’ grade-level math skills and 
number sense 
  
Caution should be used when interpreting 
screener results, since a brief screening 
tool is a one-time snapshot of a child’s 
performance.  The screener alone may 

not be sufficiently accurate to determine if 
a child needs intervention in mathematics 
(Fuchs & Vaughn, 2012).  Therefore, 
additional data sources (teacher and 
parent surveys) and multiple progress 
monitoring tools should be used over time 
before placing students in remedial math 
courses. A second stage of screening and 
additional data sources will ensure 
students are not misidentified, and 
schools or parents will not have to spend 
money on costly interventions unless it is 
absolutely necessary (Fuchs & Vaughn, 
2012). If the screening tool is used, the 
students ’  language ski l ls and 
comprehension abilities should also be 
considered.  Additionally, the teacher can 
conduct a diagnostic interview to 
determine if the errors are related to 
misconceptions.  
  
Teachers could use the screening tool as 
a first step in collecting baseline 
information regarding their students’ math 
abilities when they enter 2nd standard, as 
well as begin to understand the variability 
of number sense in their students. 
However, the screening tool should not be 
the sole measure used. While teachers 
are administering the screener, they can 
observe students and their strategies as 
they work through the problems to collect 
more qualitative data. Teachers could 
look for any signs of frustration or anxiety, 
especially on the composing and 
decomposing problems, in which there is 
more than one possible correct answer. 
 
Common error patterns which emerged 
among 2nd standard students  
  
Based on common error patterns on the 
screener and through diagnostic interview 
procedures, teachers can begin to 
understand students’ misconceptions. 
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Teachers can use information from the 
screener and incorporate it in their 
teaching in future classes, in hopes of 
preventing students from making the 
same errors.  Teachers of the students in 
this sample could begin to pose questions 
which involve equations written multiple 
ways, such as 4 + 3 = 7 and 7 = 4 + 3, and 
include various formats, such as c = a + b 
or c = a – b. 
  
Also, teachers can provide well-designed 
incorrect examples, or non-examples, for 
the students to explain why a common 
incorrect strategy is wrong.  In this case, 
teachers could ask students if they agree 
or disagree with the statement 5 + 6 = 7, 
and justify their reasoning. In the 
estimation task, teachers could 
incorporate estimation into daily 
mathematical conversation and compare 
strategies of estimation.  For example, 
counting individual items is not an 
estimation strategy. 
 
Teachers can use a screening tool to change 
their instruction and intervention techniques 
to support student learning 
  
Based on students’ performance on the 
screener, teachers can use the most 
common errors in their teaching, using 
non-examples (Van de Walle, Karp, & Bay-
Williams, 2016). For example, as teachers 
facilitate mathematical discussion on 
decomposing numbers, such as 7, they 
can include non-examples such as 5 and 
6 and ask students to explain why they 
think the non-example is wrong.  Teachers 
can acknowledge errors and reinforce 
why the correct answer is indeed right. 
  
Following the screener of 2nd standard 
students at each school, the data 
collection team presented the results to 

teachers and administrators.  Teachers 
became defensive at times, as if they 
were being accused of students’ errors. In 
some cases, the teachers critiqued the 
screener questions involving composition 
and decomposition of numbers, objecting 
that students had not been exposed to 
those types of questions, and these 
teachers had not taught them those types 
of problems. Many of these teachers were 
surprised when we showed them the 
NCERT textbook which lists an entire page 
of problems involving decomposition.  The 
screener is not necessarily assessing 
students on what they have been taught 
in school about numbers.  Students should 
not need to study for the screener.  The 
screener can be one tool to measure 
number sense, and students will come to 
elementary classrooms with various 
degrees of number sense (and this cannot 
be controlled by the teacher). 
  
Data on students’ performance, perhaps 
collected through a screening tool, can be 
used as evidence to stimulate discussion 
and provide an opportunity for teachers 
to hone their craft of teaching.  The 
screener may be perceived as a naming 
and blaming tool to be used against them 
and their teaching. The teachers’ 
reactions in Kolkata are similar to 
teachers’ reactions in a study of South 
African teachers (Shalem, Sapire, & Sorto, 
2014).  The screener should not be used 
as a teacher evaluation tool. In order for 
teachers to look at students’ responses 
and learn from their errors, they need 
safe spaces to acknowledge their 
inadequacies.  Applying the findings of 
error analysis can be difficult, if teachers 
feel threatened by the students’ results, 
and if they are unsure how to address the 
error patterns. However, school climate 
and on-going professional development 
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can normalize misconceptions and errors 
to a certain extent. 
  
Through the constructivist lens, we can 
view errors as students’ attempt to 
construct their math knowledge. 
Misconceptions will never be entirely 
avoided. However, when teachers 
establish a classroom environment where 
errors are seen as an opportunity to learn 
and grow in our understanding of math, 
students may respond more positively to 
math and have less anxiety while 
engaging with mathematical content 
(Olivier, 1989). They can also begin to 
adopt a growth mindset and view 
mistakes as opportunities for your brain to 
grow (Dweck, 2006; Boaler, 2015). By 
using the screener, or other screening 
tools, a teacher can use students’ errors 
to change his/her instruction, rather than 
attributing student performance solely to 
their teaching. 
  
When we shared concrete teaching 
strategies, using manipulatives, teachers 
at some of the schools in this sample 
mentioned that they have similar items in 
Montessori classrooms in their school  
(5th standard teacher, personal 
communication, July 14, 2015; 
K indergarten teacher, personal 
communication, July 27, 2015). Teachers 
remarked that these materials were used 
in pre-school and kindergarten, but the 
use of concrete materials was not a 
hallmark of instruction in the primary 
classes.  Students move to abstract 
mathematics, the class sizes are larger, 
the pace of instruction is faster, and the 
syllabus is longer. 
 
Conclusion and recommendations 
 
The screener is designed to assess large 

numbers of students.  Based on individual 
results on the screener and other 
progress monitoring tools, students may 
be referred for a diagnostic interview, 
intensive intervention, and/or further 
assessment for learning disabilities 
(Cohen & Spenciner, 2011). Once a 
student is identified as being in need of 
support and remediation, there are 
relatively few evidence-based intervention 
programs for mathematics (Ansari, 2015). 
However, teachers can use several 
research-based strategies to help 
students overcome their errors: 
manipulatives, self-monitoring, estimation, 
and non-examples. 
 
Manipulatives 
 
The Concrete-Representational-Abstract 
(CRA) approach (sometimes referred to 
as the Concrete-Semi-Concrete, Abstract 
approach) has been an effective teaching 
strategy for students with disabilities (Van 
de Walle, Karp, & Bay-Williams, 2016).  
CRA is a multi-sensory approach to 
mathematics to build conceptual 
understanding, in which physical 
manipulatives are used at the concrete 
level (counters, blocks, algebra tiles, and 
geoboards); drawings, pictures, and 
virtual manipulatives are tools used at the 
semi-concrete or representational stage; 
and at the abstract level, students use 
mathematical notation (numbers, symbols, 
and variables).  (Witzel, 2005; Witzel, 
Mercer, & Miller, 2003; Strickland & 
Maccini, 2010). Teachers can promote 
conceptual understanding by using 
objects or manipulatives (Maccini & 
Gagnon, 2000; 2006; Bryant et al., 2006).  
Manipulatives help students understand 
concepts at a concrete level and 
internalize their understanding through 
multi-sensory learning.  Concrete 
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manipulatives should be accompanied 
with verbal explanation, and later 
transitioned to a representational drawing 
(Maccini & Gagnon, 2000). 
 
Strategy instruction must involve 
mathematical discussion.  Teachers can 
act as facilitators.  Breaking larger classes 
into small groups would be one way to 
make this possible.  Although some 
schools in the sample have math labs, 
teaching students with math lab materials 
and manipulatives should be done in the 
classroom, as well as in the lab.  
Teachers can reference math lab 
experiences in their classroom teaching – 
it should not be removed or disjointed. 
Also, teachers can develop a classroom 
environment in which errors are 
normalized and seen as growth and 
learning opportunities. 
 
Self-monitoring 
 
Just as students use fix-up strategies in 
reading comprehension, they can employ 
self-monitoring strategies in mathematics 
(Hedin & Conderman, 2010).  Students 
need strategies in order to figure out how 
to persevere and proceed with a 
problem, when they are unsure how to 
solve it. Teachers can use self-monitoring 
checklists to help prompt students to 
remember necessary steps to take when 
they get stuck (Van de Walle, Karp, & Bay-
Williams, 2016). Self-monitoring is 
sometimes included in the process of self-
regulation, which includes strategies to 
tell yourself what to do, ask yourself 
questions as you solve, and check yourself 
(Montague, 2006). 
 
Estimation 
 
Estimation helps students think flexibly 

about numbers and understand if their 
answer makes sense or determine if they 
have made an error. There are different 
types of estimation (measurement, 
quantity, and computational), as well as 
different estimation strategies (front end, 
rounding, and compatible numbers). 
Students can begin computational 
estimation as early as grade 2.  
Estimation is not guessing, but involves 
reasoning.  Teachers can ask students to 
estimate using words and phrases such as 
“about how much/many” and can 
encourage students to share their 
estimation strategies in class discussions 
(Van de Walle, Karp, & Bay-Williams, 
2016). 
 
Misconceptions and non-examples 
  
The constructivist view of misconceptions 
can be included in pre-service teacher 
training. Teacher candidates can be 
trained to anticipate the common 
misconceptions, as well as anticipating 
their own response when students show 
misunderstanding. Teacher candidates 
can have practice conducting diagnostic 
interviews and asking probing questions 
to students, which is a much more difficult 
skill than just telling a student to do it in a 
particular way. Additionally, teacher 
candidates can approach students’ 
misconceptions as opportunities to learn, 
since students are making mistakes in an 
attempt to construct knowledge, not 
because they aren’t trying. Actually, 
students’ errors and a diagnostic interview 
are a window into students’ mathematical 
thinking and understanding. 
 
Once teacher candidates and teachers 
are familiar with common misconceptions, 
they can use those errors in their 
teaching, as they contrast examples with 
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non-examples by using multiple models 
and differentiation. The use of non-
examples is especially valuable for 
students with disabilities (Van de Walle, 
Karp, & Bay-Williams, 2016). When 
students can identify examples and non-
examples, teachers are able to assess 
which students have obtained conceptual 
understanding.  In essence, students 
make causal connections in explaining 
worked examples and non-examples.  
They are explaining why and how the 
procedure works, which exemplifies 
conceptual understanding, while justifying 
their conclusions (Siegler, 2002).   
  
Now, imagine a different scenario: 
 

You enter your classroom and face 40 
second grade students.  You open your 
math textbook and turn around to 
write the math problems on the board. 
You pause and remember the 
misconceptions you saw students 
performing on the math screening 
tool.  You put your textbook down and 
turn back to the students.  You pick up 
some unifix cubes and demonstrate 
the ways you can decompose the 
number 7. After showing students the 
concept with concrete tools, you pick 
up your white board marker and show 
them how to decompose 7 using bar 
model representational drawings on 
the board. You ask the students to 
name other ways in which 7 could be 
decomposed.  You write their 
responses on the board and begin to 
show the abstract method of writing 
the decomposition of 7 in an equation, 
both as    +    =  7  and   
7  =    +  .  You write the non-
example of 5 + 6 = 7 on the board and 
ask the students why the non-example 
is incorrect. You go back to the list of 

the correct decompositions, discuss 
strategies for determining the answer, 
and reiterate the idea of the 
commutative property. You give 
students a new number, 11, and ask 
them to determine ways they can 
decompose this number as well.  You 
walk around the room and feel a sense 
of accomplishment as you notice 
struggling students hard at work in 
their decomposition task, using 
concrete tools from the math lab and 
their representational drawings. 
Perhaps they can succeed in math 
after all! 

 
Implications  
  
Based on the results of this study, there 
are implications for pre-service teacher 
education and professional development 
for current teachers. Teacher candidates 
and current teachers can benefit from 
training and mentoring in using screeners, 
conducting diagnostic interviews, utilizing 
screener results and misconceptions to 
inform their teaching, and incorporating 
teaching techniques to develop number 
sense and conceptual understanding of 
mathematics.  Some of these techniques 
include cultivating a growth mindset in 
their classroom and normalizing errors as 
an opportunity to grow and learn from 
mistakes, using manipulatives and the 
CRA approach, and encouraging students 
to use self-monitoring and estimation fix-
up strategies when they get stuck. 
 
Limitations 
 
This study was conducted with a relatively 
small sample size (n = 185) and the 
population was made up of students from 
private schools; no students from 
government or vernacular-medium 
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(Bengali, Hindi, etc.) schools participated. 
The sample was taken from a middle-
class and upper-middle class section of 
urban Kolkata.  More research can be 
done to determine students’ number 
sense in marginalized populations in 
urban areas of India, as well as in rural 
areas.  Also, this was an exploratory study 
and the screening tool is not normed. 
The screener is not yet ready for use as a 
diagnostic instrument because it is not 
normed. Nevertheless, to enable further 
tests of its utility, the screener, along with 
a scoring rubric, and a list of potential 
misconceptions for each item can be 
provided upon request. When using the 
research-constructed screener, it is 
recommended to include a warm-up 
question when not giving the WJ-4 
subtests (Mazzocco & Devlin, 2008). 
Perhaps the warm-up question could be a 
precursor which leads to the number line. 
The author is interested in further 
feedback from this pilot in order to make 
adjustments to the screener. 
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APPENDIX 
 

2nd standard screener: Guiding questions for teachers,  
misconceptions, and potential errors 

 
 

1. Label the number line: 9, 10, __ 
(Tobey & Fagan, 2013) 

 
 Does the student use the information provided by labeled hash marks on the 

number line?  
 Does the student understand equal intervals on the number line? 
 Does the student count by ones?  Does the student count on? 
 Does the student match a number name to its numeral? 
 Does the student have difficulty transitioning to the “teens” decade? 
 Does the student say or write “ten-one;” “ten?” 

 
2. Label the number line: 36, 37, 38, 39, __ 

(Tobey & Fagan, 2013) 
 

 Does the student have difficulty transitioning to a new “decade”? 
 Does the student match a number name to its numeral? 
 Does the student have difficulty writing numerals? 
 Does the student write or say “thirty-ten?” 

 
3. This jar has 24 rubbers (erasers). About how many rubbers (erasers) are in the 

other jar?  
(Barth & Paladino, 2011; Jordan, Glutting & Ramineni, 2008; Jordan & Glutting, 2012) 

 
 Does the student count all of the visible erasers/rubbers? 
 Does the student use a benchmark line to compare the two amounts? 

 
4. Write the missing numerals:  __ + __ = 7 

(NCERT, 2006b) 
 
 Does the student use their fingers to count? 
 Does the student count all or count on? 
 Does the student understand the meaning of the equal sign? 
 Can the student determine the unknown whole numbers in an addition 

equation and determine which numbers make the equation true? 
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5. This is a chunk/piece of a hundreds chart. Fill in the empty boxes with the 
correct numbers  

 (Tobey & Minton, 2011)  
 
 Does the student recognize the pattern of 10 and generalize it? 
 Did the student try to make sense of creating a pattern, but fail to use the 

structure of the hundreds chart? 
 Does the student understand that the two digits of a two-digit number 

represent amounts of tens and ones? 
 Does the student write: 31; 51; 65 (adding or subtracting / counting forwards 

or backwards, based on box placement)? 
 

6. If 63 is a large number, write a smaller number. 
(Jordan, Glutting & Ramineni, 2008; Jordan & Glutting, 2010; Van de Walle et al., 2016) 

 
 Does the student understand the relationship between numbers and 

quantities; connect counting to cardinality? 
 Does the student understand that each successive number name refers to a 

quantity that is one larger? 
 Does the student choose a number that is less than, but not significantly 

smaller, than 63 (e.g. 62)? 
 

7. Which is bigger? 5 or 8 
(Jordan, Glutting & Ramineni, 2008; Jordan & Glutting, 2010; Tobey & Fagan, 2013) 

 
 Does the student compare two numbers between 1 and 10 presented as 

written numerals? 
 Does the student understand written magnitude comparison 
 Does the student circle the five because it is the first number listed? 

 
8. Write the missing numerals: 18 = __ + __  

(NCERT, 2006b; Tobey & Fagan, 2013) 
 
 Can the student decompose two-digit numbers? 
 Can the student add and subtract within 20, using mental strategies? 
 Does the student understand the meaning of the equal sign? 
 Can the student determine the unknown whole numbers in an addition 

equation and determine which numbers make the equation true? 
 Does the student write: 1 + 8; or 18 in the first box and nothing in second box? 
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9. Five chapattis were on the table. I ate some of them. Then there were three 
chapattis. How many chapattis did I eat? 
Change unknown problem structure  
(Massachusetts Department of Elementary and Secondary Education, 2011) 
 
 Can the student use addition and subtraction within 20 to solve word 

problems? 
 Does the student only show evidence of 5 – 3 = 2, instead of 5 - ? = 3? 

 
10 You have 8 chocolates. How many can you put in your red bowl, and how many 

in your blue bowl? Show all of the possible answers. 
Put together/take apart problem structure  
(Massachusetts Department of Elementary and Secondary Education, 2011) 
 
 Can the student use addition and subtraction within 20 to solve word 

problems? 
 Does the student show evidence of the commutative property (turn around 

pairs)? 
 Does the student show understanding of a part-part-whole relationships? 
 Is the student able to recognize the relationship between a whole and more 

than two parts? 
 Is the student able to compose and decompose numbers to include multiple 

combinations of the whole? 
 Can the student share their strategies? 
 If the student only gives a single relationship response, this shows evidence of 

a partial understanding of part-part-whole, but are not generalizing the 
concept to other representations. 

 Does the student only show fair share (4 + 4)? 
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Delayed Neural Commitment and Strengths in 
Dyslexia  
 
Angela Fawcett 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
How can dyslexia be both a strength and a weakness? There are a broad range 
of deficit theories of dyslexia, many of which are compatible with each other.  
Our latest theory of procedural learning deficit and delayed neural 
commitment in dyslexia provides a sound explanatory framework for the 
deficits in dyslexia.  However, only these two theories and our automaticity 
deficit theory can account for the known strengths.  Learning is based on two 
systems, procedural (rule based sequences) and declarative (facts and 
knowledge). The procedural learning deficit suggests strengths lie in 
declarative learning in dyslexia, with the procedural and declarative systems 
conspiring and competing, and the declarative system leading.  Delayed neural 
commitment reflects the failure to automatize skills, which means that the 
sequence of neurons normally dedicated to a specific task is not developed and 
encapsulated.  This allows greater breadth and flexibility of thinking – the 
ability to see the ‘big picture’ that has been associated with dyslexia. In this 
talk, the basis of those strengths and the advantages of bilingualism will be 
discussed.  
 
Keywords:  Dyslexia, Neural Commitment, Orton-Gillingham, teenagers 
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Moving Forward with Dyslexia Support in 
Singapore  
 
Geetha Shantha Ram 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
The International Dyslexia Association (IDA), British Dyslexia Association (BDA) 
and Dyslexia Association of Singapore report that 10% of a population has 
dyslexia, of which 4% have severe dyslexia requiring specialised intervention. 
Figures provided by MOE show that in 2013 there were 6063 students with 
dyslexia in schools, a 83% increase from the 2009 figure of 3320 (cited in 
Landulfo, Chandy & Wong, 2015). Given the rising numbers of children 
impacted by dyslexia, a critical look into the provision for people with dyslexia 
in Singapore is timely to urge stakeholders to enhance systems to mirror 
current perspectives on dyslexia support. 
 
Based on a 2015 study by the Lee Kuan Yew School of Public Policy, National 
University of Singapore (Landulfo, Chandy & Wong, 2015), this presentation 
will examine the available support from three perspectives: [1] Identification, 
[2] Intervention, and [3] Resources.  While Singapore has come a long way in 
the past decade, the study reveals through on literature reviews, comparisons 
with developed countries and discussions with various stakeholders that more 
can be done for people with dyslexia.  The presentation will conclude with an 
elaboration on the recommendations provided in the study. 
 
Reference: 
Landulfo, C, Chandy, C & Wong, ZY 2015, ‘Expanding the Provision for People with Dyslexia 
in Singapore’, Asia Pacific Journal of Developmental Differences, 2 (1), pp.234-276. 

 
Keywords:  Dyslexia, provision, Singapore 
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Reading and spelling gains following one year of 
Orton-Gillingham intervention in Singaporean 
students with dyslexia  
 
Lois Lim 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
Despite the widespread use of Orton-Gillingham (OG) based approaches to 
dyslexia remediation, empirical support documenting its effectiveness is 
lacking. Recently, Chia and Houghton demonstrated the effectiveness of the 
OG approach for remediation of dyslexia in Singapore. As a conceptual 
replication and extension of that research, we report results of 39 students 
with dyslexia aged between six and 14 years enrolled in an OG intervention 
programme over a period of one year. Analyses of variance showed that 
students significantly improved in standardised tests of reading and spelling 
with moderate effect sizes (Cohen's d = 0.52–0.58). 
 
Additionally, an inverse relationship was found between students' ages when 
they began intervention and gains made during the intervention. Results thus 
indicate the effectiveness of an OG approach in remediating literacy difficulties 
in students with dyslexia and, taken together with previous studies, further 
suggest the importance of early identification and intervention.  
 
Keywords:  Dyslexia, remediation, reading and spelling, early intervention  
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Blessed by Dyslexia: The Educator's Role in 
Developing the Potential  
 
June Siew 
 
DAS Academy, Singapore  

 
 

Abstract 
 
For many successful dyslexics, dyslexia had once forced them to a corner; they 
had no choice but to scramble, adapt and come up with some kind of strategy 
that allowed them to keep up with everyone. The end is clear; they ended up 
developing valuable skills which might have otherwise been unutilised. These 
skills and resourcefulness had allowed them to compensate for their 
weaknesses. They would not have been who they are without dyslexia. 
 
The challenge for educators is to teach in such a way that helps students to be 
aware of their learning weaknesses and to provide guidance and inspiration as 
they search for strategies that can compensate their weaknesses. As 
educators, these are some questions we need to ask ourselves as educators: 
How can we teach to encourage ownership of learning? How do we teach to 
evoke problem solving initiative? How can we teach to encourage buy-in from 
students? 
 
Drawing upon the Universal Design for Learning and executive function 
research, this session will provide educators with a framework of instruction 
that can address the questions above. Most importantly, these principles of 
instruction can nurture in students a sense of ownership, adaptability and a 
spirit of resourcefulness, all of which can help them develop compensatory 
skills and enable them to say that they have been blessed by their dyslexia.  
 
Keywords:  Dyslexia, educators, executive function 
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Self Evaluations of Children with Specific 
Learning Difficulties  
 
Lee Albert 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
This presentation is based on a study initiated in 2014 that was jointly lead by 
National Council for Social Services (NCSS) and the DAS Academy. It arised 
from a meeting organised by NCSS comprising of the Dyslexia Association of 
Singapore (DAS), MCYC Community Services Society, Care Corner Singapore 
and Students Care Service (SCS) to propose recommendations to support the 
socio-emotional needs of students with specific learning difficulties (LD). 
Children receiving therapy from the four Voluntary Welfare Organisations 
(VWO) were chosen to be involved in this study to provide evidence for service 
evaluation.  
 
Children with LD face significant hurdles with learning compared to their 
normally achieving peers. While the difficulties of LD children manifest mainly 
in poor academic performance and learning, they potentially also have co-
occurring socio-emotional difficulties. In this study, we compared self-
perception and self-efficacy of LD children with their normally achieving peers. 
In addition, we administered a behavioural screening questionnaire to 
determine whether children with LD displayed more behavioural issues. 
Besides the LD children that were recruited from the four VWOs that provided 
specialist remediation for LD, normally achieving students were also recruited 
from various schools in Singapore as control group.  
 
Findings showed that students with LD rated themselves as having more 
conduct problems compared to their normally-achieving peers. In addition, in 
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contrast to existing works, students with LD had elevated levels of self-
perception in General Intellectual Ability, Reading and Spelling compared to 
their normally achieving peers. Therefore, we argue that identifying children 
with LD and providing them with learning support through specialist 
remediation may result in a secondary benefit to socio-emotional domains. 
Moving forward, a specialised service that provides behavioural support for 
children with conduct problems will also be piloted by NCSS and a VWO to 
evaluate its viability.  
 
Keywords:  Specific Learning Difficulties, self evaluation, self perception,  
   self efficacy 
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Helping kindergarten children at risk of dyslexia 
achieve school readiness in Singapore: Is the 
length of intervention related to outcomes?  
 
Wong Kah Lai 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
Dyslexia describes a different kind of mind, sometimes gifted and productive, 
that learns differently. The age of intervention for dyslexic children is critical. 
According to research studies, if a dyslexic child is identified and given effective 
teaching before age 7, he/she may improve to the point where there is little 
disadvantage. After age 7, a sharp fall in effectiveness of teaching intervention 
is noted. After 9 years old, the effects of intervention seems to stabilize rather 
than remedy the relative deficit in reading skill. After 11 years old, it takes four 
times as much teaching to produce the same degree of progress as could have 
been achieved before age 7. In essence, every child matters. Let us “catch them 
before they fall” and offer them strategies to learning literacy leading to 
school readiness. This research seek to share the results of it bursary students’ 
progress through a comparison of pre-and-post assessments—examining 
alphabet and phonogram knowledge, learned sight words, reading and 
spelling—after they had received 20-80 hours remediation. (Programme 
allows for year round enrolment at any given point of time) We hope these 
findings will interest and be of relevance to parents, early childhood educators, 
reading specialists, early intervention service providers, and anyone interested 
in working with young children leading to further action research and/or 
study, better home-school support and perhaps more services made available 
and dyslexia friendly.  
 
Keywords:  Preschool, early intervention  
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Dyslexia and Drama in Education  
 
 
 
Pushpaa Arumugam and Muzdalifah Hamzah 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
This presentations is about how Drama can be a powerful tool to develop 
language skills such as reading, writing, speaking and listening and also how it 
can enhance the social-emotional development of a student with specific 
learning differences. By and large, Drama Arts can be an effective means of 
developing talents and self-confidence, which in turn can lead to a more 
positive self-concept particularly for anyone with specific learning differences. 
Incorporating drama activities in classroom for students with specific learning 
differences encourages affective aspects of literacy and offers multiple 
opportunities for meaningful communication, social interaction, discussion 
and feedback.  
 
Students participate in both guided and self-directed activities that will engage 
them kinaesthetically and cognitively. We look at the barriers to learning and 
the suggested support strategies we can use in drama classes for successful 
learning.  
 
Keywords:  Dyslexia, Drama, kinaesthetic learning 
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Do Nursery Rhymes Benefit Children with 
Learning Disabilities? What Studies Show   
 
 
Wen-Si Yang 
 
National Institute of Education, Nanyang Technological University, Singapore  

 
 

Abstract 
 
 
When you read a nursery rhyme to your little one, you open up a world of 
wonder. The nursery rhymes are becoming increasingly recognised by 
professionals whom seeking insight into diverse developmental domains of 
young children. Even though this is a significant dimension from the point of 
view of the professionals, there is little literature addressing how to use 
nursery rhymes to help young children with learning disabilities.  
 
This paper represents an approach of using nursery rhymes to promote the 
development of young children with learning disabilities. This approach 
includes a detailed description of specific early stimulation activities to build 
on professional’s knowledge of the nursery rhymes with an emphasis on 
exploring what kinds of intervention opportunities related to these rhymes, 
such as shared reading, storytelling, and chanting. In the end of this 
conference paper, we put together a collection of nursery rhymes aimed 
especially to discuss the potential in fostering learning and development.  
 
Keywords:  Dyslexia, Nursery Rhyme, shared reading, storytelling, chanting. 
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Reading Comprehension for Children with 
Hyperlexia - A Scaffolding Method  
 
 
Patricia Mui Hoon Ng  
 
National Institute of Education, Nanyang Technological University, Singapore 

 
 

Abstract 
 
Children with language disorders can exhibit symptoms of hyperlexia, a 
superior level of word recognition relative to other linguistic or cognitive 
functioning. Language disorders have been described by the American Speech-
Language-Hearing Association as deficits in comprehension and/or use of 
spoken, written and/or other symbol systems [1]. This study examines the 
effectiveness of an intervention known as the Scaffolding Interrogative 
Method (SIM) [2], [3] that mitigates the causal factors by leveraging on the 
learning style of such children. Measures of comprehension test scores using a 
repeated baseline-intervention method found higher scores during 
intervention as compared to the baseline conditions. A second dependent 
measure using standardized instruments for pre-/post-test found an 
improvement in the comprehension age with no corresponding increase in 
reading age for all the subjects. Moreover, the gap between the two variables 
was reduced to a level below the operationalized criteria of hyperlexia for 
them. Hence, the SIM is recommended as an intervention for use in withdrawal 
sessions in school and home tutoring as it can be applied on a one-to-one or 
small group instruction basis.  
 
Keywords:   Hyperlexia, children, reading comprehension, scaffolding  
  schemata.  
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Underlying skills related to reading 
comprehension weaknesses among English 
language learners 
 
John Everatt and Amir Sadeghi 
 
University of Canterbury, New Zealand 

 
 

Abstract 
 
Reading skills are clearly important in educational attainment. Many 
researchers have proposed models of reading processes which focus on how 
reading is acquired. However, there is relatively less research when it comes to 
reading difficulties among those who learn English as a second/additional 
language. The current research investigated the potential underlying cognitive
-linguistic skills related to word-level and understanding-level processes on 
reading comprehension weaknesses among English language learners (ELLs) at 
high school levels in Iran.  
 
This research contrasted the performance of average comprehenders (N=70) 
with those with poor levels of performance in text reading comprehension 
scores (N=23) to identify underlying cognitive-linguistic weaknesses associated 
with text comprehension problems. Three measures of reading 
comprehension (one involving passage reading and question answering, 
another involving passage completion (Cloze procedure), and the last one 
involving sentence completion) were used in parallel to identify reading 
comprehension proficiency. Poor comprehenders were considered as those 
who perform within the bottom 25% of the cohort in those measures. The 
performance of the selected groups on measures of phonological, 
morphological, orthographic processing, vocabulary and comprehension skills 
(referential and inferential skills) was contrasted.  
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Results showed that poor ELL comprehenders are significantly different from 
those who performed at average expected levels in all areas tested except 
orthographic skills measured by matching words and orthographic patterns; 
the tasks which may require letter knowledge. Findings will be presented to 
discuss the underlying cognitive-linguistic skills involved in reading 
comprehension weaknesses in various areas such as phonological, 
morphological, and vocabulary skills. Implications for theoretical perspectives 
on reading comprehension weaknesses and classroom practices will be 
discussed.  
 
Key words: Reading comprehension weakness, English language learners  



Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

309 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

309   UnITE SpLD 2016 Conference in Singapore—Abstracts of Presentations 

Asia Pacific Journal of Developmental Differences  
Vol. 3, No. 2, July 2016 
 

Reading Comprehension Problems in Children 
with Dyslexia and Hyperlexia: Are They The 
Same?  
 
Lim Boon Hock 
 
Special Education Consultant, Malaysia 

 
 

Abstract 
 
Both groups of children with dyslexia and hyperlexia (also known as direct 
dyslexia) have problems in their reading comprehension. However, our 
question here is: Are these problems in reading comprehension the same or 
different for the two groups?  In this presentation, participants will learn to 
differentiate between dyslexia and hyperlexia through their respective 
operating definitions provided by the International Dyslexia Association and 
the American Hyperlexia Association. In addition, these two definitions of 
dyslexia and hyperlexia will be examined further in terms of their etiologies, 
symptomatologies and nosologies. The presenter will take participants on 
their discovery journey through a series of evidence-based activities to find out 
how they can help their children with dyslexia and hyperlexia cope with 
problems in reading comprehension.  
 
Keywords: Hyperlexia, dyslexia, reading comprehension  
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Effects of Font Properties on Reading 
Performance of Individuals with Dyslexia 
 
Tan Wah Pheow1, Lois Lim2, Fong Pei Yi2, Adelaine Teo2, Valerie 
Tang1, Aaron Ong1, Ang Bee Hoon1, Nicholas Chang1, Sim Wei Jun1, 
Yen Mei Yi1, Lee Xue Er1, Joey Ang1, Shannon Tan1  
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2  Dyslexia Association of Singapore, Singapore  
 

 
Abstract 
 
Previous studies demonstrated that font size (O’Brien et al., 2005) and text spacing 
(Zorzi et. al., 2012) of printed text affected reading performance of individuals with 
dyslexia. While the positive effects of larger font size is undisputed, there is still a 
debate on whether larger text spacing is beneficial or detrimental to reading 
performance of individuals with dyslexia (van der Boer & Hakvoort, 2015). To the 
best of our knowledge, there are two gaps in this area of research: (a) the combined 
effects of both font size and text spacing has not been systematically investigated; 
and (b) a lack of knowledge on the effects of font manipulation on non-alphabetical 
script (e.g., Chinese). In the current studies, we address these gaps by systematically 
manipulating both font size and inter-text spacing of English passages (Study 1), and 
also for Chinese sentences (Study 2). We also conducted error analysis to better 
understand the effects of manipulated text on reading errors. When taken into 
context with previous studies, findings from current studies demonstrate that 
increased font size either improved or did not impede reading performance of 
individuals with dyslexia. However, the effects of increased text spacing is mixed. 
While it is clear that increased text spacing reduced the likelihood of omission 
errors, Study 1’s finding suggests that it could impede reading comprehension, 
consistent with other findings in the literature (e.g., van der Boer & Hakvoort, 2015)  
 
Keywords:  Font Size, Font Spacing, dyslexia, reading performance 
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Adaptation of Double-Deficit Hypothesis on 
reading and spelling difficulty in Japanese 
speaking children -Study on 3rd grade children 
 
Fumie Shibuya and Akira Uno  
 
University of Tsukuba, Japan 

 
 
Abstract 
 

Wolf and Bowers (1999) proposed the Double Deficit Hypothesis (DDH) of 
developmental dyslexia. In addition to phonological deficit, they put forwards 
naming speed deficit as second core factor of developmental dyslexia. And 
they reported the double deficit group (DD) showing both phonological and 
naming speed deficit, manifested most severe reading difficulty. In this study, 
we investigated the adaptation of DDH to Japanese children. The participants 
were 94 children in Grade 3. All children came from local public school and they 
speak Japanese as first language. To compare with foreign study, we used 
same criterion in which used in same as Sunseth & Bowers (2002) of the English 
area and Wimmer et al (2000) of the German area for the same third graders. 
As a result, in both criterion, Japanese speaking children can be classified into 
three subgroups based on the DDH.  
 
In contrast, according to the severity by the criterion of Sunseth & Bowers 
(2002), only one out of seven tasks showed the most severe to compare with 
other single deficit groups and by criterion of Wimmer et al (2000), all tasks 
showed no-significant difference among groups. DD group was not the most 
severe group in all each tasks. Our findings suggest that the DDH holds partly in 
Japanese 3rd grade children. On the other hand, we found “the others” group 
which was difficult to classify in the frame of the DDH and this group has 
reading difficulty too. There was a lot of discussion which cognitive function 
contribute to Dyslexia. Especially in Japan, some researchers reported that 
visual cognition affected to reading difficulty. In our study, a score of visual 



UnITE SpLD 2016 Conference in Singapore—Abstracts of Presentations     312 

Asia Pacific Journal of Developmental Differences 
Vol. 3  No. 2  July 2016 

© 2016 Dyslexia Association of Singapore 
www.das.org.sg 

cognition task of “the others group” showed approaching significantly lower 
than no-deficit group when we analyzed by the criterion of Sunseth & Bowers. 
Thus, the others group children who drop out from DDH framework, surely 
exist and they have reading difficulty, and they might relate with weak visual 
cognition in Japanese.  
 
 
Keywords:  Double Deficit Hypothesis (DDH), Developmental Dyslexia,  
  Japanese children, reading difficulty 
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Investigation of Cognitive Factors Affecting the 
English and Filipino Reading and Spelling 
Literacy of Third-grade Filipino Children  
 
Lhannie Estrera  and Akira Uno  
 
University of Tsukuba, Japan 

 
 

Abstract 
 
There have been numerous studies regarding reading and spelling, particularly 
on the English language. There is also an increasing number of studies 
investigating bilinguals; however, there is scarce literature regarding the 
Filipino language on reading and spelling. The official language of the 
Philippines is English and Filipino.  Filipino refers to the many (around 100 or 
more) different languages spoken all over the country, including Tagalog. 
Tagalog is the most commonly used language in Manila. Both English and 
Filipino are learned during the elementary schoolyears of children. Both 
languages use the same alphabet writing system (Aa, Bb, Cc); however the two 
languages differ in terms of grapheme-phoneme conversion (GPC).  
 
English is considered a highly opaque language because of its inconsistent GPC 
contrasting to Tagalog which is considered more transparent due to its regular 
GPC. As the title states, the purpose of this study is to investigate the possible 
cognitive factors affecting the English and Filipino reading and spelling of third-
grade Filipino children. The following tests were administered to 102 Filipino 
third-grade children studying in Manila: paragraph, word and non-word 
reading, and word spelling test for measurement of their reading and spelling 
literacy; Raven Coloured Progressive Matrices for general intelligence;  
Rey-Osterrieth Complex Figure Test for visual perception and memory; Rapid 
Automatized Naming test for automatization; receptive vocabulary test for 
vocabulary knowledge; and tests for phonological processing like non-word 
repetition, phoneme deletion and repetition in reverse-order syllable test. 
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Multiple regression analyses revealed that there were similarities in English 
and Filipino reading in which both automatization and phonological processing 
played a significant role; however, there were difference in the weight of 
contribution of these factors. In addition, receptive vocabulary played a bigger 
role in English reading and spelling than in Filipino reading and spelling, 
although phonological processing played a significant role in both languages.  
 
 
Keywords:  Reading and Spelling literacy, Tagalog, phonological   
  processing, automatization 
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Abstract 
 
The difficulties Indonesia has experienced are reflected in the latest PISA 
figures, which show that this country is 61st out of the 65 participating 
countries for reading. The situation is more complex for those 10-20% of 
children who suffer from dyslexics who are currently poorly served in general, 
despite the excellent work of the Dyslexia Association of Indonesia.   
Researches showed that intervention has been shown to effective when 
teacher or computer led. Until now, there have been no instrument available in 
Bahasa Indonesia.  
 
LexiPal is a ‘learn-to read’ application especially designed for dyslexic children 
in Bahasa Indonesia.  This application is developed for dyslexic children in the 
age of 5 to 7 years or pre-school of first year of elementary school. LexiPal has 
been designed to be use not solely by children, but with guidance from 
parents, teachers, therapists, an others. A key feature is that the program may 
be used with minimal initial training an is therefore suitable for all levels of 
adult guidance.  
 
LexiPal has 4 main key features: (1). Children database, (2). Scheduling, (3). 
Learning Media, (4). Historical Data. This feature is designed based on three of 
the most important approaches in teaching dyslexic children, namely : (1). 
Multi sensory method, (2). The use of different media to teach one material, 
(3). Prioritize motivation rather than punishment. Based on the above 

Asia Pacific Journal of Developmental Differences  
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considerations, learning media features are divided into three different types, 
namely : learning media, practice media and evaluation media. In addition to 
having different types, the learning media is also divided into twelve different 
categories, with all those categories stating the ability that has to be mastered 
by the children between the ages o 5-7 years which are : shapes and patterns; 
similarities, differences and comparison; short term memory; object 
association; direction perception; activity sequence, understanding place; time 
concepts; functional skills; letters; syllables and words; simple sentences. 
increasing complexity of school maths over the primary school years.  
 
Keywords:   Dyslexia, screening and intervention 
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DALI: Dyslexia Assessment for Languages of 
India  
 
 
Dr Nandini Chatterjee Singh  
 
National Brain Research Centre in India  

 
 

Abstract 
 
Dyslexia is categorised as a learning disability wherein school children do not 
achieve adequate reading skills. It has a worldwide incidence of 5-20% and 
incidence of dyslexia in India is believed to be 10-15%. It is critical that dyslexia 
be assessed in all the languages in which a child is provided instruction. Given 
the education scenario in India wherein children are provided literacy 
instruction in at least two languages and often three, it is critical that dyslexia 
be assessed in all of them. In particular it is necessary that the child be assessed 
in the native language.   
 
Given the absence of appropriate standardised screening and assessment tools 
in Indian languages, the diagnosis of dyslexia in India so far has been 
incomplete or even unavailable. To address this lacuna, the Dyslexia 
Assessment for Languages of India (DALI) was developed. DALI contains 
screening tools for school teachers and assessment tools in Indian Languages 
to identify dyslexia. DALI provides standardised, validated tests in three Indian 
languages (Hindi, Marathi and Kannada) and English learnt in as a second 
language. It has been indigenously developed, standardised and validated 
across a large population of 4,840 children. This talk will discuss the different 
tests available in DALI, its standardisation and validation. 
 
Keywords:   Dyslexia, Screening and Assessment tools, Hini, Marathi,  
  Kannada 
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The Use of the Ubiquitous Bottle Caps to 
Enhance Phonological Processing among 
Struggling and Poor Readers 
 
Dr Ong Puay Hoon  
 
Faculty of Medicine and Health Sciences, Universiti Malaysia Sarawak 

 
 
Abstract 
 
A strong consensus that has emerged from various research is that a central difficulty 
in dyslexia is the processing of speech sounds, known as phonological awareness or 
processing (for example, Shaywitz,1998; Snow et al., 1998). Phonological awareness or 
processing involves the ability to hear sounds that make up words in spoken language. 
Students with strong phonological processing skills are likely to become good readers, 
but students with weak phonological skills will likely become poor readers (Blachman, 
1997).  Blachman also showed that more than 90 percent of students with significant 
reading problems have a core deficit in their ability to process phonological 
information. Phonological processing is an umbrella term that includes six 
developmental levels - word awareness, rhyme awareness, syllable awareness, rhyme 
production, phoneme awareness, and phoneme manipulation (Lane, 2007). This paper 
presents the use of the ubiquitous bottle caps and other physical aids to enhance 
phonological processing skills among Primary 3 students of age 8-9 years old who were 
attending remedial classes for English language. The outcomes of a comparative 
analysis of pre- and post-test measures after one week instruction will be presented 
while taking note that any changes in post-test scores in relation to pre-test cannot be 
attributed solely on the use of bottle caps as other physical aids and activities were 
also used. In addition, the benefits of use of the bottle caps as a 3-D physical 
manipulative aid when compared to letter tiles or cards and narrative accounts of both 
students and their teachers on the use of the caps will be presented. 

 
Keywords:   Dyslexia, Phonological Processing, physical teaching aids 
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Teachers' Perceptions on the Effectiveness of a 
Process Genre Approach on the Writing Skills of 
Students with Dyslexia 

 
Nur Alia Salim1, Zachary M. Walker1, Kara Rosenblatt2 
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Abstract 
 
The Process Genre Approach to teaching writing was developed by Badger and 
White (2000). The approach advocates teaching students writing by taking 
students through stages of writing while emphasising on the language features and 
context of the writing. A research study was conducted to explore teachers' 
perceptions on the effectiveness of the process genre approach on the writing skills 
of students with dyslexia.'  This research study provides an overview of five 
Singaporean teachers' perceptions of the process genre writing approach as a 
method to improve the writing skills of students diagnosed with dyslexia. The 
researchers conducted a case study with five teachers from the Dyslexia Association 
of Singapore (DAS). Teachers were selected as study participants based on 
purposeful sampling. Data collection for the participants included a pre-interview 
questionnaire and a semi-structured interview. All five teachers reported using 
elements of the process genre writing approach during instruction. Themes 
representing the teachers' view of the process genre approach to teaching writing 
emerged from the research including accessibility to resources, idea generation, 
structured instruction, familiarity, and ease of use emerged from the study. The 
results are discussed and suggestions are provided for further research. 
 
Keywords:  Teachers’ perceptions, process genre approach, learning difficulties, 
dyslexia, teaching writing, writing difficulties, 6+1 Traits. 
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The potential of working memory training on 
students with Dyslexia  
 
Christina Chia  
 
Specialist Teacher, Singapore 

 
 

Abstract 
 
Many of us must have experienced the need to repeat a topic over and over 
again to our dyslexic students, and the result is that they still can’t remember. 
Why is this so? The problem could lie with their working memory. Working 
memory is a vital cognitive system that helps us retain and manipulate 
information to support a wide variety of complex cognitive activities. It can 
also have important consequences on academic and daily life performance.  
 
Working memory capacity is limited; but there has been a lot of buzz about 
the ability to increase working memory capacity through computerised 
working memory training.  Though controversial, some studies have yielded 
positive outcomes, not just on improved cognitive functioning, but even 
enhanced academic performance. Like other individuals with specific learning 
differences, dyslexic individuals also struggle in their ability to learn and 
remember; thus results and learnings from these studies can have a significant 
impact on their lives. However, very few published empirical studies have 
examined the impact of working memory training on individuals with dyslexia. 
Could dyslexic individuals experience similar potential benefits that working 
memory training seems to offer?  My study takes a closer look at the effects of 
computerised working memory training on dyslexic students, and the 
implications moving forward.  
 
Keywords:  Dyslexia, working memory, computerized working memory  
  training. 
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dyslexic children with low and high visual stress 
levels.  
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Abstract 
 
Purpose: 
To determine reading performance using ChromaGen lens II in dyslexic children 
with low and high visual stress levels.  
 
Methods: 
A total of 25 children (mean age = 8.88 ± 1.509 years) with dyslexia were 
recruited. All subjects were free from ocular and systemic diseases and never 
had any intervention. The children completed a computerised visual stress test 
using ViSS, initially without and then followed by, with ChromaGen lens II. The 
ChromaGen lens II were selected by the children based on their preference 
when reading a text. The visual stress test comprised of visually non-stressful 
items and visually stressful items. Based on the search times of stressful visual 
items, the children were categorised into 2 groups; that is low visual stress 
(LVS) and high visual stress (HVS) groups. Then reading performance (reading 
time and reading rate) was assessed for the two groups without and with 
ChromaGen lens II.  
 
Results: 
There was a significant difference (t = -2.437, p=0.022) in search times for non-
stressful and stressful visual items without ChromaGen lens II. However, with 
ChromaGen lens II, the search times reduced to become insignificant between 
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the two. Without ChromaGen lens II, 62% (n=16) of children had LVS and 38% 
(n=9) had HVS whereas with ChromaGen lens II, 69% (n=18) of children had LVS 
and 31% (n=7) had HVS. There was no statistically significant difference in 
search times with and without the ChromaGen lens II within the LVS and HVS 
groups. Similarly, there was no statistically significant difference in reading 
time and reading rate with and without ChromaGen lens II within LVS and HVS.  
 
Conclusions:  
Using ChromaGen lens II helps to reduce search time of stressful visual items in 
dyslexic children. However, ChromaGen lens II does not help improve reading 
performance for dyslexic children with either low and high visual stress levels.  
 
Keywords:  Dyslexia, ChromaGen Lens II, Visual Stress. 
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Abstract 
 
Dyslexia is a reading disability that affects 5-17% of the population (Shaywitz 
and Shaywitz, 2001). Extensive research has been conducted examining the 
neurological differences of the processing of alphabetical languages in 
individuals with dyslexia—three meta-analyses have been published thus far. 
However, little is known about the functional network of bilingual children. 
Singapore stands out as a unique population for the research of dyslexia as it is 
a multilingual society. Children are typically bilingual with English being their 
first language and either Malay, Tamil or Chinese as their second language or 
mother tongue language. Therefore the current study seeks to understand the 
neural network of dyslexia during verbal working memory in Singaporean 
children. 
 
Using non-invasive brain imaging techniques via the MRI scanner, the present 
study examined the brain networks of children with and without dyslexia 
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between the ages of 6-10 years old.  In particular, the study sought to 
understand how verbal working memory—a core deficit of dyslexia, may be 
affected in children with dyslexia and how that is related to their reading 
ability.  Through comparing typically developing children to those with 
dyslexia, we are able to study the brain networks involved in verbal working 
memory that is often utilized in reading.  Additionally, the study is specifically 
interested in understanding the role of the cerebellum during verbal working 
memory in children with dyslexia. The cerebellum has been thought to be only 
involved in movement and coordination in the past.  However, in the recent 
two decades, researchers have been finding that the cerebellum is also 
involved in higher brain functions, like verbal working memory, language, 
music, decision making and timing (E, Chen, Ho & Desmond, 2012) which do not 
necessarily have an explicit motor function. With previous studies 
documenting structural abnormalities in the cerebellum, the present study 
seeks to uncover the functional difference. 
 
Through the findings of the study, the study hopes to better understand the 
neural difference during verbal working memory in children with dyslexia and 
their typically developing peers in hopes of innovating strategies to further 
refine current interventions for dyslexia. 
 
Keywords:  Dyslexia, fMRI verbal working memory, cerebellum 
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Dyslexia and Chinese Language in Singapore  
 
Priscillia Shen 
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Abstract 
 
Dyslexia is believed to be a universal language learning disability that varies 
across different languages, depending on the diversity of the writing systems. 
Though studies on dyslexia have been mostly associated with learning 
difficulty in English language, there have been major achievements in the 
research on dyslexia in Chinese character reading but there is still no widely 
accepted theory or intervention for dyslexia in Chinese language. Singapore 
has adopted the bilingual education policy because of socio-political-
economical-cultural reasons, which has put many Chinese children in a very 
different and unique environment in learning at least two languages of 
different orthographies and sound-symbol mapping systems, as compared to 
other  
 
Chinese children of countries where Chinese language is the first language, 
such as China, Taiwan and Hong Kong. Because of the difference in both English 
and Chinese writing systems, there is an interest to find out whether visual 
perceptual skills other than phonological deficits would affect Chinese 
language acquisition. Furthermore, there is also an interest to explore the 
differences in Chinese literacy skills with the presence of dyslexia in Singapore’s 
context, through the use of a battery of Chinese literacy tests which could lead 
to future validation of assessment and implications for intervention for 
dyslexic children.  
 
While Chinese literacy skills and visual perceptual skills were found to be 
weaker in the presence of dyslexia, visual memory was found to be an 
underlying visual perceptual skill besides phonological processing skill and 
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auditory memory in Chinese language processing. A grounded theory derived 
through the voices of Singapore Chinese children has also illustrated their 
perception of Chinese language and how varied level of orthographic and 
morphological awareness and transference of values from role models affect 
their understanding of and dealing with the language.  
 
 
Keywords:  Dyslexia, Chinese language, English Language, literacy skills, 
visual memory, visual perceptual skills, phonological processing, auditory 
memory. 
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Speech and Language Therapy helps Dyslexic 
Children achieve  
 
Ho Shuet Lian 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
Several studies (McArthur, Hogben, Edwards, Heath, & Mengler, 2000; Catts, 
Adlof, Hogan, & Weismer, 2005; Snowling, Gallagher & Frith, 2003; Stothard, 
Snowling, Bishop, Chipchase, & Kaplan, 1998) have found evidence to explain 
the association between language impairment and reading difficulties. 
Therefore, Dyslexia Association of Singapore (DAS) recognises the importance 
of Speech and Language Therapy for the diagnosis and intervention of 
mainstream students with dyslexia in Singapore and started providing speech-
language therapy service in 2009.  
 
This study aimed to find out the distinctive speech-language needs of students 
at DAS as well as to assess the efficacy of speech-language therapy in helping 
these students to achieve. 35 students between 7 and 16 years old were 
randomly selected for progress evaluation. The students attended both MOE-
Aided literacy programme (MAP) and speech-language therapy at DAS.   80% of 
the students were males and the rest were females. They attended one-hour 
weekly individual speech-language therapy for at least two consecutive terms 
in 2015.  
 
The findings show that most of the DAS students who attend speech-language 
therapy had expressive language impairment and the least common deficit 
that they had was pragmatic deficits.  The overall results achieved by these 
students suggest that they had benefited from attending at least two 
consecutive terms of speech-language therapy at DAS. Phonological awareness 
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had the highest success rate of 90% and pragmatics had the lowest success 
rate of 70%. Survey result suggests that speech-language therapy helped to 
boost the students’ self-esteem as nearly half of the participants rated their 
self-esteem as ‘higher’ post intervention. 
 
Keywords:   Dyslexia, Speech and Language Therapy, self-esteem,   
  phonological awareness 
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Dyslexia with Attention Deficit Hyperactivity 
Disorder: A case study 
 
 
Hani Zohra Muhamad 
 
Dyslexia Association of Singapore 

 
 

 
Abstract 
 
This article is a case study of a child with dyslexia and ADHD who was 
provided with behavioural strategies to cope in class which proved to be 
effective. Children who have dyslexia and Attention Deficit Hyperactivity 
Disorder (ADHD) often face great challenges in school as their academic 
abilities are usually impeded by these two learning disorders. While dyslexia 
affects their literacy abilities, ADHD often affects their ability to pay 
attention and exercise executive functions. Children with ADHD are often 
found to be hyperactive, inattentive or a combination of both. On the other 
hand, these children often have normal to above average intelligence and 
can do very well academically if they are equipped with coping mechanisms. 
Physicians may suggest that children with ADHD be medically treated in 
order to curb their behaviour and perform better in school. However, these 
medications may contribute to undesirable side effects and this is the reason 
why many parents may disagree with having their children with ADHD under 
any form of medication.  
 
Keywords:  Dyslexia, Attention Deficit Hyperactivity Disorder (ADHD),  
  school behavior, attention, coping mechanisms 
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Improving the fluidity of whole word reading 
with a dynamic coordinated movement 
approach  
 
Eleonora Palmieri and Crispiani Piero  
 
Psychological and Pedagogical Victor Center, Italy 

 
 

Abstract 
 
In this talk we present an intervention approach geared towards improving 
the fluency of reading and processing in children with dyslexia and dyspraxia. 
This is an important topic, identified by the National Reading Panel 2000 as key 
to improving reading comprehension. The approach, the Crispiani method 
developed in Italy is derived from theories of cerebellar deficit and procedural 
learning, and adopts a dynamic approach based on a combination of whole 
word reading with rapid coordinated movement.  
 
Following a literature review, an intensive case study of clinical practice with a 
10‐year old girl with dyspraxia and dyslexia shows marked improvement in 
initiating and completing tasks. Finally, an experimental study with 33 children 
show an average improvement of 30% in reading fluidity following a 3 months 
intervention designed to improve processing speed and confidence in a clinical 
setting.  This improvement was highly statistically significant. The implications 
for a whole child approach to intervention are discussed.   
 
Keywords:  Dyslexia, Dyspraxia, reading fluency, automaticity 
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Evaluating the Progress of Dyslexic Children on a 
Small-group Maths Intervention Programme  
 
Rebecca Yeo 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
Many students with dyslexia experience difficulty with mathematics. Besides 
affecting the ability to read and decode, dyslexia also negatively influence 
other executive functions such as working memory, sequencing, and the ability 
to plan. These skills are needed to solve word problems efficiently and 
effectively. In Singapore, success in mathematics is highly valued, and doing 
well in the subject opens doors to better prospects later on in life. To support 
primary school students with dyslexia who experience difficulties with the 
subject, a math intervention was designed with their learning needs in mind. In 
designing the programme, the designers ensured that the pedagogy and 
syllabus were kept in line with the national curriculum in Singapore. This 
programme focuses on building students' mathematical ability, specifically in 
conceptual understanding, procedural fluency and ability to apply concepts to 
word problems using a dyslexia-friendly approach. In this article, we present 
an analysis of the progress of 39 dyslexic children aged 7-11, enrolled with the 
Dyslexia Association of Singapore, who had completed 6 months support for 
maths. The students' performance were measured using an in-house formal 
assessment tool that spanned a range of ten topics: addition, subtraction, 
multiplication, division, time, fractions, geometry, decimals, percentage, and 
ratio. Results show statistically significant improvement in all topics targeted 
across all levels except at P2. These results are discussed in relation to the 
increasing complexity of school maths over the primary school years.  
 
Keywords:  Dyslexia, Maths intervention,  
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The Impact of Morphological Intervention on 
Spelling and Self Esteem in Adolescents with 
Dyslexia 
 
Nicole Chua 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
One of the key issues in dyslexia research is how can we remediate dyslexic children 
who do not respond to phonics intervention? Chomsky (1970) described English 
language as a morphophonemic language. There are a number of English words 
that are non-phonemic and cannot be represented by letter sound correspondence. 
This study aims to establish whether or not morphology should be integrated with 
phonics instruction to provide an effective intervention to dyslexic teenagers, 
thereby increasing their self-esteem. This case study of a group of three 15-year-old 
dyslexic learners who showed little response to the current phonics based 
instruction based on the Orton-Gillingham teaching approach. The researcher 
developed specially designed morphological instruction adapted from Bowers 
(2010), into the established phonics intervention, to provide a compensatory 
strategy (Carlisle, 1987) for the atypical group of learners. The group of learners 
showed an increase in confidence and accuracy when attempting spelling tasks. All 
students responses indicated that morphological instruction was their preferred 
way to spell as they remembered word parts visually more easily and they can rely 
on phonics (sounds) should they fail to identify any word part. This case study 
suggests that morphology should be incorporated earlier at secondary level as it 
helps them to see the relevance of the intervention programme to their academic 
work in school, and provides deeper understanding of language and its structure. 
 
Keywords:  Dyslexia, Morphological Intervention, Spelling, Self Esteem. 
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Improving English Exam Skills for Dyslexics in 
Primary Education in Singapore   
 
Edmen Leong 
 
Dyslexia Association of Singapore 

 
 

Abstract 
 
Performing in primary education is particularly important in Singapore. 
Parents and teachers have high expectations for their children and students, 
especially when they sit for their Primary School Leaving Examinations (PSLE). 
This could be due to how results of the PSLE can determine a child's 
educational pathway following their primary school education. Students with 
dyslexia struggle with the English PSLE subject, and score poorly in several 
components of the paper. A team of curriculum developers with the Dyslexia 
Association of Singapore (DAS) thus developed an English Exam Skills 
Programme (EESP) to help dyslexic learners in the DAS overcome their 
difficulties in the PSLE English Paper.  
 
The EESP focuses on teaching skills and strategies that directly helps students 
in the Grammar, Editing, Synthesis and Transformation, and Comprehension 
components of the PSLE paper. The EESP team strongly believes that some of 
these challenging components can be taught, and that primary school 
students with dyslexia can acquire necessary skills that can be translated into 
the PSLE paper. The team has thus designed and developed a set of curriculum 
to address some of these components of the PSLE paper.  
 
Careful considerations were taken into account in the development of the 
EESP ensuring that the curriculum adheres to the Orton Gillingham (OG) 
principles, that there is sufficient empirical evidence supporting the usefulness 
of concepts and skills taught and that students were able to transfer concepts 
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and skills learned in their examination papers. This presentation reports the 
continuous evaluation of results of students in the EESP revealing that 
students have been progressing and improving significantly.  
 
Keywords:  Dyslexia, English Exam Skills, Primary School Leaving   
  Examinations (PSLE), Grammar, Editing, Synthesis and   
  Transformation. 
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DYSLEXIA ASSOCIATION OF SINGAPORE (DAS)  
 
Our Mission: Helping Dyslexic People Achieve 
 

Our Goal: To build a world class organisation dedicated to helping 
dyslexic people and those with specific learning differences 
in Singapore. 

Our Aims: 

 To put quality first in delivering a comprehensive and effective professional service for 
dyslexic people and those with specific learning differences on a not-for profit basis. 

 To provide an assessment service for individuals at risk of having dyslexia and/or specific 
learning differences. 

 To provide educational programmes and other support services for individuals with 
dyslexia and/or specific learning differences. 

 To raise public and professional awareness of the nature and incidence of dyslexia and 
specific learning differences. 

 To enable others (teachers, parents and professionals) to help dyslexic individuals and 
those with specific learning differences. 

 To assist and elicit financial and other support for people with dyslexia, those with 
specific learning differences and their families. 

 To promote and carry out local research into dyslexia, specific learning differences and 
to disseminate results. 

 To network with other organisations in Singapore and internationally to bring best 
practices to the DAS and Singapore. 

 

DAS as a Social Enterprise 

 We provide high-quality, professional, innovative and client-focused solutions to create 
and sustain services for the dyslexic community in Singapore and the region. 

 We operate as a financially viable and cost-effective business which at the same time 
ensures that no dyslexic person is unable to access our services because they cannot 
afford it. 

 We generate social returns on our investments through the development of a dynamic, 
motivated team of highly qualified and experienced professionals. 

 We have a heightened sense of accountability to stakeholders through our professional 
management team. 

 

Registered in 1991, the Dyslexia Association of Singapore (DAS) is today a vibrant voluntary welfare 
organisation with over 250 full-time staff who provide a wide array of services for dyslexics not only 
in Singapore but in the region. DAS Specialist Psychologists conduct assessment and diagnosis for 
preschool students to adults. DAS Educational Therapists, Speech and Language Therapists and 
Specialist Teachers provide support for over 3,000 preschool, primary and secondary school 
students in 13 venues all over Singapore. Increasingly, DAS provides support for dyslexics who also 
suffer from other Specific Learning Differences such as ADHD, Dyspraxia, Dyscalculia and Non-verbal 
Learning Differences. 
 

The DAS Academy is a Private Education Institution (PEI) registered with the Council for Private 
Education (CPE). It is a wholly-owned subsidiary of the Dyslexia Association of Singapore (DAS). Like 
DAS, the Academy is also a registered charity with the Commissioner of Charities. DAS Academy 
delivers a wide range of workshops and courses including a Master of Arts in Special Educational 
Needs.  DAS Academy provides the bridge that links professionals, caregivers and people with 
special needs. 



 

 



 

 

Asia Pacific Journal of Developmental Differences 
 
Guidelines for Contributors 
 
Overview 
 
The Asia Pacific Journal of Developmental Differences (APJDD) will be unique in addressing a 
range of special educational needs including dyslexia, autism, dyspraxia, dyscalculia, ADHD in 
the Asian context.  The journal will cover theory into practice and will provide a showcase for 
research in the Asian context as well as highlighting research areas which have implications for 
further research within Asia and beyond. 
 
Frequency of Journal 

 
The Journal will be published twice a year in January and July. 
 
Contributions Considered for the Journal 

 
Primary consideration for publications will be given to manuscripts that are focused on 
developmental differences within the Asia Pacific region.  Manuscripts will be peer reviewed and 
included in the journal on the following criteria: 
 

 They contribute to the further understanding of developmental differences as well as 
the applications and implications in the educational, social and cultural 
environments. 

 They include sound research methods, interpretation and validity of results 

 They contain organised and clarity of writing 
 They contribute to the local Asian context  
 They should be original papers that have not been submitted to other journals or 

publications. 
 
Submission of Manuscripts 

 
All manuscripts are to be sent in electronic copy (MS WORD) as well as a PDF copy of the final 
edited document.  PDF copy is required to verify the word copy and for publishing purposes. 
There is no need to submit hard copies of manuscripts. 
 
Submissions are to be emailed to the editor at both email addresses below: 
 
 Angela Fawcett      Deborah Hewes 
 DAS Academic Director     Managing Editor 
 Dyslexia Association of Singapore,   Dyslexia Association of Singapore 
 Emeritus Professor, Swansea University,   www.das.org.sg/publications/journal 
 angela@das.org.sg     deborah.hewes@das.org.sg 
 
Preparation of Manuscripts 

 
It is expected that all manuscripts be submitted using the American Psychological Association 
(APA) standard of referencing and publication.  APA style is detailed in the Publication Manual of 
the American Psychological Association (6th ed), which offers sound guidance for writing with 
clarity, conciseness and simplicity.  Authors should follow the APA style in preparation of their 
manuscripts. 
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