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How Can Special Schools Best Deliver STEM Education?            

 

 

Figure 1: Staff and Students from Bournemouth University with Yewstock Students 

In a typical mainstream school, it doesn’t take long before the concept of STEM (Science, Education, 

Engineering and Mathematics) education makes itself known to you. Seen as an amalgamation of the 

more academic side of Design Technology together with Science, Computing and Mathematics, it is 

more often than not a preserve of the ‘Gifted & Talented’ students in such a setting.  

Design and Technology has undergone a radical transformation under the new curriculum reforms of 

2014 and at the heart of its underlying pedagogy is the central importance of STEM. Largely, due to the 

complex demands of such a curriculum it can be argued that trying to deliver most aspects of the new 

course to students in a special school is why STEM seldom features in any aspect of teaching and 

learning in such schools. As an experienced Design & Technology teacher I am all too aware of schools 

trying to cope with the challenging nature of the 2014 curriculum changes and indeed have had to make 

many alterations and amendments in order to provide a suitable and appropriate program of study for 

the pupils at Yewstock. I was convinced however, that for some pupils, with the correct preparation and 

consideration given to appropriate tasks that STEM can have a place in special schools for our most able 

students, just as it does in mainstream education. Perhaps because of long standing stigmas associated 

with learning difficulties few people have explored this concept in any great depth, as Johnson explains 

in his report about barriers students with SEN often face, “Research has demonstrated that students 

with disabilities, particularly learning disabilities, frequently encounter negative attitudes from faculty 

and peers.” (Johnson, 2006)  

With the idea that students with learning difficulties can face negative attitudes about their abilities I 

was interested to see how a highly academic institution would react to the request to work with 

students in a special school. Bournemouth University have a dedicated Outreach department whose 

usual focus is on delivering exciting and engaging lessons to students in mainstream schools. The schools 

involved would normally pick the ablest students to take part in the challenges in order to further their 

logical reasoning and problem solving abilities. I approached the University to see if they were willing to 

branch out and work with students with special needs, namely TADSS schools. They agreed and so a 

series of meetings were set up in which we tailored the activities of the task to suit pupils with a range 

of SEND.  
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A particular difficulty in planning the activities was the potential mix and complexity of students needs 

varying from Emotional/Behavioural problems to those with ASD tendencies. Students with learning 

difficulties often have at least one type of processing disorder which could be visual or auditory. 

Memory issues also present a particular processing challenge as students struggle to contend with 

remembering details of the task or challenge. With this in mind it was decided that a multi-sensory 

approach to the day would offer students the best chance of success.  

Students with ASD can prove especially challenging to plan for because as noted by Moon et al in their 

study of STEM students with SEN from 2012: 

“Students with Asperger’s and HFA who do achieve well enough to matriculate routinely demonstrate 

very high apparent intelligence or skills in some areas. At the same time, they may be unable to pass 

certain courses. These students may possess extraordinary abilities to remember and recite lists, 

calculate in their heads, produce art, perform music, or master the content of textbooks. They also may 

have mastery of a very large vocabulary and communicate eloquently. Yet, they also may fail on tests 

and assignments or be unable to deal with relatively amorphous subjects such as literature. Such 

academic issues are compounded by problems in social interaction that affect team-based assignments 

and group work, physical clumsiness that impacts performance in field, studio, or lab work, poor 

handwriting, and other challenges.” (Moon, 2012) 

Teamwork is extremely beneficial in STEM related activities because of the nature of being able to share 

suggestions with peers and try them out in a non-threatening situation. Working in groups can 

encourage participation and interpersonal communication. However, for the inaugural STEM event it 

was felt that asking too much at this early stage might actually make students feel more unsettled and 

therefore less likely to excel in a strange setting with an unusual task. The decision was taken to 

introduce the new venture with an individual task in a perceived safe and familiar environment. The 

workshop began with a very visual display showcasing the work of Bournemouth Universities highly 

respected animation undergraduate course. Students were then asked to create their own design for a 

Star Wars character on paper.  

 

Figure 2: Students designing their BB8 character. 
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Depending on their ability they were able to choose from a range of options to do this (using templates, 

or drawing independently). Once they had a design drawn out and coloured they were then tasked with 

prototyping their design from modelling clay which promoted the multi-sensory experience. The main 

task was to use a 3D CAD program called clara.io which was free to use online software (something 

which the students could then use at home after the event). An evaluation by one student stated that “I 

enjoyed drawing my design of BB8 and modelling with clay. I really enjoyed the animation on clara.io 

when I was creating BB8”.  

 

Figure 3: A student working on his 3D model. 

In my opinion a great success of the day was when staff from Bournemouth University who were leading 

the event asked which students would like to work independently. Perhaps because the University were 

more used to working with mainstream students and they would normally follow this protocol, this 

unwittingly led to some unexpected results. One student in particular, with ASD tendencies, excelled at 

being allowed to go at his own pace. We were able to discover that he spends a lot of his own time at 

home working on computer game development and so at one point was working beyond a level that 

some of the University ambassadors had previously worked at. This concurs with the findings of Xin Wei, 

a senior research analyst at the Center for Education and Human Services at SRI International, “One 

theory proposes that people with autism are above average on systemizing, which includes analysis and 

understanding of rule-based systems, and below average on empathizing, which refers to emotional and 

social thinking.” (Kutchment, 2013) 

Bournemouth University’s outreach programme depends heavily on the use of Student Ambassadors 

(current students undertaking a range of undergraduate and postgraduate courses). They were 

specifically chosen for this event due to their personalities suiting a special school environment and the 

demands that this brings. Although they were seen by pupils as ‘helpers’ or ‘instructors’ they were also 

instrumental in promoting the value of collaborative work which embeds this intrinsic value in 

preparation for the next proposed STEM collaboration which will focus much more on team work.  

Students completed a visual evaluation task from the day and their responses were overwhelmingly 

positive. A definite pattern in the responses was the desire to further their experiences of this type of 

activity. Therefore, it was felt that for the next STEM project it was important to choose objectives that 

build on the progress made during the course of the animation workshop. Working with ‘outsiders’ from 

an organization could have been problematic but the pupils coped well with the change to their normal 

routine.  

http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2009.04467.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2009.04467.x/full
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Figure 4: A student's evaluation from the day. 

It is important to consider how best to deliver the learning objectives to pupils with learning difficulties 

and so the model proposed by Morocco, Clay, Parker, & Zigmond in 2006 provides a solid basis on how 

to approach this: 

“general science teachers and special education teachers may work in tandem, whereby instruction is 

primarily delivered by the science teacher and then is clarified and reinforced through discussion of key 

ideas in smaller groups led by the special education teacher.” (Morocco, 2006) 

The next STEM activity challenge day focuses on the use of robotics which is becoming more prevalent 

in mainstream education but seldom seen in special school environments. Taking into account the 

proposal by Morocco et al it would seem pragmatic to allow Bournemouth University to lead the 

activities and then have sufficient special school teachers and TAs working closely with groups of 

students whereby they can use their specialist skills and experience to support students. Another reason 

for choosing robotics and computing is because it could possibly unveil some previously undiscovered 

skills and abilities of students with learning difficulties, especially autism. In his report ‘Mathematical 

Talent is Linked to Autism’ the author Simon Baron-Cohen observed: 

"It becomes imperative to discover previously untapped sources of STEM talent." Students with autism 
could be one such source. As our understanding of autism deepens, it may be necessary to change the 
way we think about the disorder, says Baron-Cohen. "We should think of it as a different way of 
thinking," he says. "These individuals are attracted less to people and emotions but more to factual 
patterns. We should be focusing on the positive aspects of autism as well." (Baron-Cohen, 2007) 
 
Once the computing and robotics workshop has taken place it is intended that we will move towards 
more practical problem solving activities. The intention is very much to encourage students to link the 
various disciplines of Science, Design & Technology, Computing and Maths together. There are so many 
links to be made between the subjects and it is our duty as educators to provide them with the 
opportunities to experience them and learn from them.  
 
Ultimately the vision is to allow students the opportunity to ‘marry’ together all the various facets of 
STEM (from hands on practical tasks to programming a simple device) to solve problems as 
independently as possible.   
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