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PULL-OUT RESOURCES A TA/teacher agreement to ensure maximum impact

Taking the stress out 
of lunchtime



Working memory and ASD
‘I apologise, but I cannot make any 
expressions. I simply can’t, so don’t ask 
me to,’ said 12-year-old David as he 
entered the room. 

He immediately walked to the window 
and said that he preferred to do the 
assessment there. He didn’t mean to be 
brusque, his mother explained, but his 
awkwardness in social situations was 
always more pronounced when he was 
nervous or anxious. 

David, who is on the high-functioning 
end of the autism spectrum, was happy 
to have his mother remain in the room 
throughout the procedure. In fact, she 
seemed to be his anchor and he would 
immediately shift his attention to her 
when she asked him to focus on the task 
in hand. 

The assessment took longer than usual, 
DV�KH�NHSW�DVNLQJ�IRU�FODUL¿�FDWLRQ�DQG�
would then forget what he had been told. 
However, once he began to understand 
what he had to do, he performed extremely 
well, although he became frustrated when 

D�WDVN�SURYHG�WRR�GLI¿�FXOW�IRU�KLP��
When asked whether he liked school, 

he seemed negative about it and about 
learning in general. Yet his mother said 
that he spent hours researching topics 
that he found interesting. These might 
not be related to school, however, and for 
David the term ‘learning’ was associated 
with classwork.

Mainstream school was a big struggle, as 
he would often say socially inappropriate 
things and found the constant presence 
of other people exhausting. However, 
he recently joined the online school 

InterHigh, which provides him with more 
À�H[LELOLW\�DQG�FRQWURO�RYHU�ZKDW�KH�OHDUQV�
and also more positive social experiences.

What is working memory?
Working memory is the ability to 
remember and process information. It 
is critical for learning, from tackling 
complex tasks such as reading 
comprehension, mental arithmetic, and 
word problems to carrying out simple 
procedures like copying from the board 
and navigating around school.

There is a growing body of research 
indicating that working memory skills 
are important throughout a student’s 
educational career, from kindergarten 
to college. In a longitudinal study with 
British pre-school pupils, we found that 
ZRUNLQJ�PHPRU\�VNLOOV�DW�DJH�¿�YH�DUH�
a powerful predictor of performance in 
language and maths six years later.

In addition, many students with 
OHDUQLQJ�GLI¿�FXOWLHV�DOVR�KDYH�SRRU�
working memory. In a large UK 
government-funded study, we found 

Tracy Packiam Alloway outlines how to help two very 
GLIIHUHQW�W\SHV�RI�FKLOGUHQ�ZLWK�ZRUNLQJ�PHPRU\�GLI¿�FXOWLHV

Working memory 
VNLOOV�DW�DJH�¿�YH�DUH�
a powerful predictor 
of performance in 
language and maths six 
years later
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Research shows that one in 10 children in 
mainstream classrooms has poor working 
memory that affects their learning 
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classrooms has poor working memory 
that affects their learning. 

7KH�$6'�SUR¿OH
6WXGHQWV�OLNH�'DYLG�KDYH�D�GRXEOH�GH¿FLW��
WKH�FRUH�GLI¿FXOWLHV�DULVLQJ�IURP�WKHLU�
condition and problems with working 
memory. In David’s case, a restricted 
range of language and social skills is 
coupled with an inability to retain 
information relayed to him verbally. 

These issues are interrelated. When 
compared to their peers, students on 
the autism spectrum are seven times 
more likely to achieve very poor scores 
in verbal short-term memory. As a result, 
they struggle to master the intricacies of 
language.

When it comes to organising and 
manipulating material already stored in 
WKH�PHPRU\��D�FKLOG¶V�SUR¿OH�GHSHQGV�RQ�
whether they are high or low functioning. 
Typically, high-functioning students can 
have average to above average verbal 
working memory, while low-functioning 
VWXGHQWV�RIWHQ�GLVSOD\�GH¿FLWV�LQ�WKLV�DUHD��

Support strategies for students 
with ASD
We can support students like David 
through targeted strategies which provide 
a scaffold for learning and facilitate the 
retention of information in memory. 

1. Address sensory overload
Students with ASD may have an adverse 
response to certain physical stimuli and 
can be overwhelmed by different sensory 
input, like light, noise and heat. 

While this does not directly relate to 
working memory problems, the intensity 
RI�WKH�H[SHULHQFH�PDNHV�LW�GLI¿FXOW�IRU�
them to use their working memory to 
process new information. Thus a few extra 
minutes spent each day doing a quick 
check of the classroom environment can 
make a big difference. One suggestion is 
to minimise physical overstimulation so 
that working memory is not overwhelmed. 

Some students may also be 
hypersensitive to certain materials 
touching their skin, so it makes sense 
to allow them to take their shoes off in 
class or give them a cushion for their 
chair. These simple acts can create a more 
productive environment that will allow 
the student with ASD to use their working 
PHPRU\�HI¿FLHQWO\�

2. Chunk it
A fundamental strategy to assist with 
ZRUNLQJ�PHPRU\�GLI¿FXOWLHV�LV�WR�EUHDN�
down information into bite-sized chunks 

to reduce working memory processing. 
3. Avoid multi-tasking
6WXGHQWV�ZLWK�$6'�¿QG�PXOWL�WDVNLQJ�
GLI¿FXOW�EHFDXVH�WKH\�H[SHQG�VR�PXFK�
effort shifting their attention from one 
task to another, their working memory 
can’t cope with the strain. Consequently, 
they fail to complete either task adequately. 

Avoid this by getting them to focus on 
one thing at a time – listening to a lecture 
and then writing up notes afterwards, for 
example, rather than attempting both 
activities simultaneously.

Training working memory
One of my research interests is to 
establish whether working memory can 
be improved and I had the pleasure of 
ZRUNLQJ�ZLWK�D�QRQ�SUR¿W�RUJDQLVDWLRQ�
which included children with autism 
in clinical trials investigating this idea. 
The eight-week study used a computer 
program called Jungle Memory  
(www.junglememory.com). 

Students were allocated to one of three 
JURXSV��
�O  the training group, which used the 
program four times a week
�O  the active control, which used it once a 
week 
�O  the non-active control.

The establishment of a control group that 
trained less frequently was important 
because it provided a comparison to make 
sure that any improvements detected 
weren’t simply due to the novelty value of 
the program. 

We assessed all the students on their 
working memory, IQ, and language skills 
before the trial, immediately afterwards, 
and eight months later. In the post-
trial tests, the training group showed 
great improvements in all three areas. 
Meanwhile, the active control group 
showed minimal improvements and the 
non-active control showed no difference 
compared to their baseline performance.

Of course you would expect repeated 
practice of the same activity to produce 
positive results. But the key question 
LV��GRHV�WKH�LPSDFW�RI�D�EUDLQ�WUDLQLQJ�
program transfer to real-world activities? 

In other words, can you get better at 
something other than the training game 
LWVHOI"�7KHVH�¿QGLQJV�GHPRQVWUDWHG�WKDW�
WKH�EHQH¿WV�ZHUH�LQGHHG�EHLQJ�WUDQVIHUUHG�
into other areas of the students’ lives.
7KH�PRVW�H[FLWLQJ�¿QGLQJ�ZDV�WKDW�

these improvements were maintained at 
the eight-month follow-up, suggesting 
that there was some lasting change in 
the students’ academic performance as a 
result of the training.

Working memory, ADHD and 
gifted students
Ten-year-old Tomas and his family moved 
from Russia nearly six years ago. Tomas 
LV�ÀXHQW�LQ�5XVVLDQ�DQG�(QJOLVK�DQG�KLV�
parents often rely on him to support their 
RZQ�(QJOLVK�ODQJXDJH�OHDUQLQJ��

During the cognitive assessment, 
7RPDV�ZDV�YHU\�FRQ¿GHQW�DQG�IULHQGO\��
eager to help set up everything. He 
listened carefully to the instructions 
and it was clear that he was trying very 
hard. He said that, although he doesn’t 
mind losing, he always tries his best. His 
mother agreed that Tomas was usually 
keen to try again and learn new skills. He 
performed very well in both the verbal 
and visuospatial working memory tests. 

Both Tomas and his mother rated his 
enjoyment of reading and learning as 
the most important factor that motivates 
his learning. Because of her limited 
(QJOLVK��7RPDV¶�PRWKHU�GLG�QRW�VHH�
any value in getting involved with his 
homework. However, she did encourage 
him to engage in games that stimulate 
brain activity such as Sudoku, Lego, and 
mathematical problems. 

When Tomas was asked how he 
memorises new information, he answered 
WKDW�KH�¿QGV�LW�TXLWH�HDV\�LI�LW�LV�DQ�
interesting subject. He explained that if 
he has to learn a long text, like a poem, 
he will break it into smaller parts and 
memorise each one separately, and then 
put it all together. 

Dissecting working memory
Tomas is a great example of a gifted 
student. Gifted students learn faster 
than their peers; they are inquisitive and 
curious, and are able to grasp complex 
concepts quickly. However, some gifted 
students have behavioural problems that 
are reminiscent of ADHD – so much so 
that they are sometimes diagnosed with the 
disorder. I wondered how this was possible. 

Working with the National Association 
of Gifted Children to compare the 
behaviour patterns of both groups, I 
discovered that the gifted children in 
our study did indeed display behaviours 

There was some 
lasting change in the 
students’ academic 
performance as a result 
of the training
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consistent with ADHD, such as being 
highly distractible, taking issue with 
authority and lacking motivation. We 
also found evidence of ADHD-style 
oppositional and hyperactive behaviours. 
Interestingly, both groups had very similar 
,4�VFRUHV��\HW�WKLV�ZDV�QRW�UHÀ�HFWHG�LQ�
their academic attainment. Why? 

A closer examination of the working 
memory scores revealed two very different 
SUR¿�OHV��$V�\RX�ZRXOG�H[SHFW��WKH�JLIWHG�
students had excellent working memory, 
which was linked to their above-average 
academic outcomes. In contrast, the 
ADHD students’ poor working memory 
was linked to low achievement. 

It was interesting to see that the 
negative behaviour patterns in gifted 
students did not detract from their 
working memory performance or their 
academic outcomes. In contrast to 
students with ADHD, these behaviours 
may stem from frustrations in the 
FODVVURRP��ZKHQ�HQYLURQPHQWDO�VWLPXOL�
decrease, hyperactivity increases as a 
means of self-stimulation to compensate 
for the lack of cognitive stimulation. In 
other words, their abilities exceed the 
demands placed on them, and they 
misbehave because they are bored.

3URYLGLQJ�VWLPXODWLRQ
A key source of frustration for gifted 
students is a curriculum that is not 
tailored to their needs, exacerbated in 
many cases by teaching that is not pitched 
at a suitably high level. Indeed, much of 
the regular curriculum is redundant for 
them, as they do not require the usual 
amount of repetition to master many 
skills. For example, researchers found 
that when as much as 60 per cent of 
the curriculum was abandoned, gifted 
students equalled or even exceeded the 
achievement of matched students who 
carried on working in the normal way. 

In your own classroom, this means 
that a student who misbehaves, but also 
achieves good grades, may just need extra 
stimulation to improve their behaviour, 
rather than a time-out.

'HYHORSLQJ�PHWD�DZDUHQHVV
One way to facilitate student-led learning 
is to encourage meta-awareness. This 
involves supporting them to become 
aware of why they are doing something 
so that they intentionally employ an 
approach that is appropriate for the task 
at hand. The steps below will help both 
gifted children and children with working 
PHPRU\�GH¿�FLWV�XQUDYHO�WKH�VWUDWHJLHV�
they use which could be helpful in other 
situations. 

Step 1: WHAT did you do? 
Students can be oblivious of the steps 
they take to get to the correct answer and 
ZKHQ�DVNHG�WR�FODULI\�PD\�UHVSRQG��µ,�
don’t know. I just did it.’ However, there 
are clear prompts that teachers can use to 
enable them to repeat their success. 

For example, if a student who usually 
struggles at mental maths is suddenly 
able to calculate 13+17 correctly, ask them 
to put into words how they arrived at the 
DQVZHU��7KH\�PD\�VD\�VRPHWKLQJ�OLNH��µ,�
knew 10+10 equals 20, and 3+7 equals 
10, and then I just added it all up.’ At this 
point, you can help them recognise why 
that works, and encourage them to solve 
other problems in a similar manner, by 
DGGLQJ�WKH�WHQV�¿�UVW��IROORZHG�E\�WKH�XQLWV��

Step 2: WHY did you do that? 
When learning spelling, some pupils may 
unconsciously sing the letters. This is a 
common phenomenon, possibly related 
WR�VWXGHQWV�¿�UVW�OHDUQLQJ�WKH�DOSKDEHW�LQ�D�
song. If you see someone using this strategy 
successfully, ask them why they do it. 
7KH\�PD\�JLYH�DQ�DQVZHU�OLNH��µ,W�LV�HDVLHU�
for me to remember things when I sing.’ 
(QFRXUDJH�WKHP�WR�DUWLFXODWH�WKH�UDWLRQDOH�
behind every strategy they choose. 

Step 3: WHEN can you use it again? 
Students with poor working memory 
often view strategies as a one-off activity. 
Although the connection between their 
strategy use and the current lesson may 
become clearer to them, they may still 
struggle to generate examples of when 
they can apply the same technique again. 

Developing the example from Step 2, 
PDQ\�VWXGHQWV�¿�QG�PXVLF�PRUH�
memorable than speech. So now that they 
know they were using music because it 
helped them remember their spelling, ask 
them to come up with other situations 
where it might be equally effective. 

They may want to see how many things 
they can sing, like history (a song about 
the order of events in a war), maths (times 
tables), and science (taxonomic rank).

Step 4: HOW will it help you? 
This is an important step. Some strategies 
are better than others and a clumsy 
approach may actually get in the way of 
students doing something successfully. 

For example, Gemma used to 
break down numbers into tens when 
adding up anything over 20, so that 
74+57 would look something like 
74+10+10+10+10+10+7. Not only was 
this time-consuming, it required her 
working memory to keep track of how 
many tens she had already included, and 
how many were still to come. 

When Gemma was asked how this 
strategy was helpful, she worked out 
for herself that she would be better off 
memorising additions of tens, like 80 + 
40, up to 200, and then adding on the 
sum total of the units. Now Gemma is 
much better at mental addition.

Dr Tracy Packiam 
Alloway, who works in the 
Department of Psychology 
at the University of North 
Florida, is author of 
Understanding Working 
Memory together with Ross 
Alloway. Published by Sage Publications 
(See book review in Special Children 224)

Working memory is critical for all aspects 
of learning, from complex tasks like reading 
comprehension to more simple procedures

Some strategies 
may actually get in 
the way of students 
doing something 
successfully
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