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ABSTRACT  

The UK is facing an engineering skills crisis; with problems in schools and colleges, like low 

attainment and progression in Science, Technology, Engineering and Maths (STEM) subjects, 

leaving the outlook as bleak. Claims are made in the 2016 Royal Academy of Engineers UK 

STEM education landscape report that there are gaps in outreach activities being offered by 

organisations, which if addressed could help increase the number of young people pursuing 

engineering. The report, although recognising universities offered these opportunities, did 

not include them in their mapping. This paper attempts to see if universities are possibly 

filling these gaps and if such provision affects recruitment in higher education, by examining 

what outreach activities a group of universities in Southern England are offering through 

their websites. By mining their websites and using content analysis, their provisions are 

evaluated against the suggested gaps identified in the report. The types and numbers of 

suggested activities are also compared against recruitment of students. Whilst the 

universities are closing some of the gaps, more progress is needed with others; including 

giving greater STEM support in Primary schools and supporting and encouraging 

underrepresented groups, such as those with disabilities, into STEM. With some strong 

correlations between outreach aimed at colleges and students enrolling on STEM courses, 

there is good reason to consider that addressing these gaps will also benefit universities 

recruitment into STEM courses in the long run. 
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INTRODUCTION 

 

Science, Technology, Engineering and Maths (STEM) is a key issue in UK education at the 

moment, with decreasing numbers of students choosing to continue to follow STEM paths 

as they progress through the education system (The Gatsby Charitable Foundation, 2018).  

The reason we are seeing this leaky pipe model is widely discussed and various suggestions 

have been made how best to address it (e.g. Clark & Andrews, 2010; Tripney et al., 2010). 

For certain groups in particular STEM subjects, such as females in engineering, they are even 

less likely to progress to studying at a higher level (Institute of Physics, 2013).  Whilst 

schools and colleges have a place to help address this, it isn’t just a problem for them. 

Numerous bodies have a vested interest in ensuring there a high-quality stream of STEM 

skilled students available, from businesses to universities. To improve this many of them 

provide STEM outreach (enhancement and enrichment) activities, with the view that the 

students become more engaged in the subjects and inspired to progress further in their 

studies. The range of activities is diverse, in both type and audience. It can range from the 

STEM Learning (2019) Ambassadors scheme, where experienced professionals demonstrate 

and discuss their work with students, both in schools and colleges and through larger events 

like the Big Bang fair (2019),  to universities developing longer term multidisciplinary 

projects to support teachers such as the University of Portsmouth’s gSTEM programme (Hill 

and Mullhall, 2017) in primary schools. 

The pipeline model isn’t always seen as a helpful image, and the idea that engagement 

activities should act as a springboard that opens up higher possibilities across a wide range 

of options  (Mendick, Berge and Danielsson, 2017).  This is worth remembering when 

looking at developing more engineers. Engineering isn’t itself part of the UK’s National 

Curriculum, and so engineering courses are often filled with students who have studied 

other STEM subjects who are able to do so as engineering draws on knowledge from many 

other disciplines 

 

 

RATIONALE 

 

The Royal Academy of Engineers (RAEng) UK STEM education landscape report (Morgan, 

Kirby and Stamenkovic, 2016) mapped the provision of STEM outreach around the UK and 

from this identified gaps in the provision that could be affecting the flow of STEM students. 

Their mapping exercise chose not include universities though, although they did recognise 

there was provision of STEM outreach activities in schools and colleges by them. The 
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outcome of their report identified eight gaps in outreach provision, which they suggest may 

be limiting the number of people following an engineering pathway.  

Whilst the term outreach in universities recently has been used interchangeably with 

Widening Participation (WP) – the duty of universities to encourage participation in higher 

education of students from groups who are identified by the Office for Students as being 

underrepresented and disadvantaged (Office for Students, 2018) –  there is historically a 

wider interpretation around their civic roles and activities (Boyer, 1996). This has recently 

come back into the spotlight with the recent report by the UPP Foundation Civic University 

Commission (2019). As well as their civic responsibility to the wider education community, it 

is in the universities interests to ensure that students in schools and colleges remain 

engaged in the STEM subjects to create a larger pool of students considering following these 

subjects in higher education. A challenge they face in doing this, is to provide engaging and 

enthusing activities requires subject specific knowledge in their design and delivery.  This 

usually falls to academics who have numerous pressures on their time, and outreach can be 

seen as a minor importance to their day to day work and often not seen as an effective use 

of time by senior managers (Johnson et al., 2019).    So, with the increasing pressures on 

universities to recruit (Hale and Viña, 2016), and fewer STEM students, there is a risk 

therefore they could see the shrinking, or possible closure, of their departments offering 

those courses. The importance and relevance of STEM outreach activities needs to be better 

understood more than ever. 

The South-East Regional Engagement Consortium (SEREC), which is an informal biannual 

meeting of museums/science centres and academics involved in outreach from local 

universities, including: University of Bournemouth, University of Brighton, University of 

Chichester, University of Portsmouth, Southampton Solent University, University of 

Southampton, Sussex University and University of Winchester. SEREC allows the sharing of 

ideas and good practice in outreach activities, as well as to work collaboratively on larger 

projects. From these meetings it is possible to see that a wide range of activities take place, 

with some variations in focus and amount by each university. That it may be possible that 

some of the gaps identified in the RAEng report are being filled by the universities’ activities. 

By identifying what activities are taking place and matching them against the gaps, it may be 

possible to highlight any areas of provision that are weaker than others. By virtue of 

examining this particular group of universities, the gaps about coordination of engagement 

activities has been ignored in this document. 

As it’s impossible to ignore the pressures on academics and the perceived value of outreach, 

we should also examine if there is a relationship between what is provided and the student 

enrolment at each university. Is there a direct benefit to the university, as well as that to 

society by having more students interested in following STEM pathways? 
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RESEARCH QUESTIONS 

This led to asking two questions: 

1. What is the landscape of STEM outreach provision being offered to schools and 

colleges by universities involved in the South-East Regional Engagement Consortium 

and do any of the areas highlighted through analysis meet the gaps in provision 

identified in RAEng (2016) report?  

2. Are there any significant relationships between areas highlighted through the 

previous question and the students enrolled at those universities?  

 
METHODOLOGY 

Due to various constraints, this research had to be undertaken unobtrusively. As outreach 

activities are aimed externally, at schools and colleges, it requires communication in order 

to advertise or provide information about them. The best source of relevant and accessible 

data was therefore each universities’ website. Websites offer the ability to reach a wide 

audience whilst being easily accessible, and are one of the first places teachers approach to 

find information about any outreach provision universities offer. 

Netnography (Kozinets, 2015) is therefore used as the main methodological framework. This 

method draws from ethnographic research methods and studies forms of communication as 

independent research data. In the case of a netnography it focuses on internet 

communication data i.e. content of websites. This means that I make no suggestion that the 

website data I am investigating reflects underlying university activity. Studying the internet 

as a source of communication can examine the patterns and meanings in the forms of 

communication themselves (Kozinets, Dolbec and Earley, 2014). My methodology also 

shares elements of phenomenological research in that I focus on communication data, or 

appearances, as a research object in its own right (Langsdorf, 1994). 

Thus. this research is being approached from a combined approach 

netnography/phenomenology (Husserl, 2012; Boos, 2017) constrained and limited by a 

critical-realist ontological perspective, that recognises that reality can be larger than our 

knowledge (Fleetwood, 2014). This means that, although the website data examined is 

important it does not assume that this data exhausts the underlying reality. The 

epistemology leans towards a pragmatic approach to netnographic methodologies in that 

knowledge is both constantly being interpreted, negotiated and debated, and as such 

quantitative or qualitative data should be used if it addresses the issues (Cohen, Manion, & 

Morrison, 2018, pp. 34–38). By using netnography, constrained by a critical-realist 

ontological position, it allows me to do the following: treat the appearance of a website, as 

a form of communication, not as an accurate representation of the reality of STEM activities 

behind the scenes but rather as an independent reality of the institution in question. It is 
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this reality that can be compared against the areas of weaknesses exposed in the RAEng 

report and so inform if a further approach is needed to capture data where knowledge of 

activities is shared though other less overt means, e.g. teacher networks (examples in 

Harrison & Shallcross, 2010). 

To best address the problem of needing to consider both qualitative and quantitative 

aspects needed to answer the research questions a mixed method approach was chosen.  

An exploratory sequential design was used (Creswell and Plano Clark, 2018, pp. 66–67) 

which had two phases, an initial inductive analysis phase followed by a 

deductive/quantitative one. 

In the initial phase, data was captured from the relevant web pages on the SEREC 

universities’ websites. over the week of the 30th July 2018. As there is no standard format 

to universities webpages nor a singular page that summarises their outreach activities a 

search engine spider was used to crawl each website. These automated programs examine 

each page on a website and identify pages that contain particular key words or phrases. This 

reduces the number of webpages that need to be examined in more detail. To try and 

ensure the data was relevant to answering the question, these were based on possible 

terms that a teacher would use if they were looking for outreach activities. The following 

criteria was used to create the search: 

 It must contain “outreach” 

 It should also contain at least one of - STEM, biology, chemistry, physics, Engineering, 

computing, Maths, bioscience, marine, school, college 

 Only search within the University’s domain name  

 Only return pages that, through their metadata, identified as being under two years 

old (in order to focus on current provisions) 

As this produced a large number of sources (Figure 1), relevance sampling (a non-

probabilistic technique) was then applied to exclude sources where: 

 the terms outreach, schools or colleges only appeared outside the main body of text 

(e.g. only in the navigation bar) 

 web pages, like job adverts or biographical pages, were not explicit in describing 

current outreach, or referred to activities external to the institution (e.g. through 

STEMnet).  

Large websites tend to use Content Management Solutions to manage the multitude of 

webpages. This allows the same content to be reused on different pages, where necessary. 

To remove repeated sources a comparison of text inside relevant HTML body, section and 

article tags was made on all sources from the same university website. Where there was 

over 80% similarity, it was manually compared, and one source removed if it was the same. 

This reduced the population size down to a more manageable 134 sources (Figure 1).  The 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

285 
 

data collected included non-STEM activities as well as STEM ones, however this was felt to 

be better than using another form of sampling which may then start to preclude relevant 

data and bring up possible issues of accurate representation (Krippendorff, 2013, p. 120).  

 

Figure 1- Number of webpages containing possible outreach activity data 

 

Both manifest content, where the outreach activity was explicitly written, and latent 

content, identifying the underlying meaning behind the words or phrases to identify an 

activity, (Bengtsson, 2016) was then coded using an inductive approach (done without 

familiarity of the gaps identified in the RAEng report, and no preconceived ideas of what the 

outreach looks like at the universities). Abductive inference was used in a number of cases 

using cues from the wider context of the web page (Krippendorff, 2013, p. 42) to determine 

what the features of the activity were to enable them to be coded. For example, using 

photos alongside the text to help identify the audience.  

Coding was done in three rounds. An initial round of coding developed five themes - the 

audience the outreach was aimed at, the type of outreach, the location it takes place, the 

subject/topic, and the purpose of the outreach.  This was then re-examined and revised into 

more specific codes under each of these themes over two more rounds of coding. This gave 

a total of 54 codes that relate to five themes of the outreach activities: the audience, 

location where the activity takes place, the purpose of the activity, the type of activity and 

the university offering the activity. 

 To ensure validity of the content analysis the method and coding are explicit (Appendix 1). 

Also, the intra-rater reliability was calculated by double coding three random pages a week 
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after the initial coding (Mackey and Gass, 2005, pp. 128–129; Boréus and Bergström, 2017, 

pp. 28–29). This has an average agreement of 98.55%, with the lowest agreement for a code 

being 81.24% which is higher than the suggested minimum of 80% by Krippendorff and Bock 

(2009, pp. 354–356). This was then analysed to identify key themes.  

The second phase involved matching the gaps identified in the RAEng report against 

the inductively derived codes. Of the eight gaps two were excluded as indicated 

earlier. One as it relates to outreach activities supporting teaching in universities and 

the other about coordination of outreach, as this sample is of universities associated 

with the SEREC group which is about discussing and coordinating outreach activities. 

Two of the gaps in the report make specific reference to engineering (see gaps 4 and 8 

in Table 1). In this study it was taken more generically to mean STEM, as Engineering is 

not part of the National Curriculum and is generally not studied until KS5. This 

recognises that the promotion of the other STEM subjects is key to developing an 

interest in engineering (Morgan et al., 2016). 

As each gap related to a conditional statement about multiple codes, these were processed 

using Nvivo’s query tool and the text in the source interpreted manually to ensure there was 

a coherent relationship between the codes. The results were converted to a numerical 

representation and basic descriptive statistics were used to answer the first question.   

To determine if there are any significant relationships between the inductive codes 

generated about the outreach activities offered by a university and the students who enrol 

there, the inductive codes were quantitized, a term used by Tashakkori & Teddlie (1998) to 

relate to transforming qualitative data into a numerical format as seen in Appendix 1, in 

order to aid analysis. Data on enrolments for the eight universities were downloaded from 

HESA’s (2018) open source data set.  The data currently available is limited to data about 

enrolment based on gender and STEM subjects, which gave some constraints to the 

analysis. Microsoft Azure’s Machine Learning Studio was then used for reviewing the data 

and calculating the correlations. The statistical test was chosen to allow the comparing of 

one dependent variable (enrolment) against an independent variable (the inductive code) 

where both variables are on an interval scale. As the data isn’t normally distributed and, 

because there is likely to be a diminishing return, the relationships were unlikely to be linear 

a Pearson correlation would be therefore not be an appropriate statistical method to use, 

and a Spearman correlation more appropriate (Weaver et al., 2018, p. 442). This was 

confirmed by creating scatter plots of the data. Simple descriptive statistics were then able 

to be used. 

 

CLOSING GAPS IN OUTREACH PROVISION 

It isn’t surprising that all the universities’ websites had at least one web page which was 
created by a central recruitment/outreach team, because of the requirement for 
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universities to run outreach programmes to raise aspirations the higher education and the 
development of a National Collaborative Outreach Program by the Office for Students 
(2019a). It is unsurprising then, that there were more outreach activities aimed at 
encouraging students to go to university than focusing on enthusing, or learning about, a 
specific discipline. It is in specific academic department web pages that there are more 
subject specific activities, the aims being a mix of enthusing and engaging students as well 
as encouraging them to study this at a higher level. Overall there was a broad range of types 
of activities on offer from the universities, with talks tending to be more overt in the texts.  
The activities were more heavily aimed at a KS5 (post 16) audience and reduced through the 
Key Stages with only two references from one university at an outreach activity aimed at 
Early Years. It is perhaps the pressure universities are under to recruit that outreach is being 
used predominantly as a recruitment tool, so we are seeing it more often aimed at an 
audience where there are immediate gains (see Johnson et al., 2019).  A number of the 
activities offered at the universities where the target audience were specific groups. All 
universities had ones around widening participation as per their requirements (Office for 
Students, 2019b). Five of the universities had activities aimed at girls,  which relates to 
addressing a gender gap we see in certain STEM subjects that limits future STEM careers 
open to them (Macdonald, 2014). Winchester had the only one aimed at service children, as 
part of research they are undertaken which is informing the Office of Students (2019b) 
guidance to universities for 2019-20, so it is likely we may see more prominence to outreach 
activities for this group in future. What was noticeable was there was very little evidence of 
activities tailored towards those with disabilities or who were BAME which was an gap 
highlighted in the RAEng report (Table 1).     

Whilst there were many activities relating to getting students to continue to higher 

education, there were about half as many more activities based around STEM subjects as 

opposed to general information about higher education (e.g. finance or general university 

life). There were significantly fewer activities based around non-STEM subjects (even taking 

into account non-specified subjects), which may be due to a lack of worry of the number of 

students taking these subjects wanting to progress in to higher education with them?  

Two universities had very little STEM related outreach activities advertised on their 

websites. Brighton had only two, relating to the same activity:  

“This talk is for students interested in NHS professions including Nursing, Midwifery, 

Podiatry, Physiotherapy and Social Work.”  
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Figure 2- More outreach activities are focused on those about to consider going to university than 
earlier on in their schooling 

 

whilst Winchester only had one reference which STEM was not specifically mentioned  

“We can arrange for subject specific talks delivered by University of Winchester 

lecturers.”  

but was inferred as the University offers 59 BSc courses on their website. This highlights the 
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University individually provides through this. It is entirely likely that the other universities 

also have other outreach activities that are not recorded on their website. This paper is just 

a starting point of understanding what’s being done, with their websites content being 

indicative of what’s being done.  

Integrating the quantitative and qualitative data using a joint display, in a way suggested by 

Creswell and Plano Clark (2018, pp. 238–243) it is possible to easily compare how outreach 

activities with specific codes relate to those gaps identified in the RAEng report.  It is to be 

expected that the gap around ‘Improving teaching and learning in the FE sector and 

promoting practical, technical and vocational pathways to engineering’ (STEM) is not a gap 

in university outreach provision.  All the universities in SEREC have outreach activities aimed 

at the FE sector, although there may be an imbalance in that the primary aim of most of 

these activities is to promote a pathway through higher education routes.  
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Table 1- Number of universities’ websites (N) and sources (Ns) that identify where university 
outreach activities meet the gaps in STEM outreach provision, identified by the RAEng report 
(Morgan, Kirby and Stamenkovic, 2016), and the inductive codes used to match them. 

Gaps in outreach identified in the RAEng 

report (2016) 

 N  

(% of 8) 

Ns 

(% of 

134) 

Matching inductive code 

requirements 

1. Improving the understanding of, and 

attitudes towards engineering among young 

people, their influencers and the public. 

6 

 (75%) 

39 

(29%) 

“STEM subject” AND 

(“Schools” OR “Colleges” OR 

“Parents) AND 

(“Enthusing about specific STEM 

subjects” OR “Improve STEM 

subject knowledge”) 

2. Increasing support for teachers of STEM 

subjects.  

4  

(50%) 

22  

(16%) 

“STEM subject” AND 

(“College/Teachers” OR 

“School/Teachers”) AND  

(“Reference material and 

resources” OR “CPD and 

conferences”) 

3. Greater STEM support in primary schools 3 

(37.5%) 

12  

(9%) 

“STEM subject” AND “Primary 

students” 

4. Improving teaching and learning in the FE 

sector and promoting practical, technical 

and vocational pathways to engineering 

(STEM) 

8 

(100%) 

42  

 31%) 

“STEM subject” AND “Colleges” 

5. Widening access to under-represented 

groups 

4 

(50%) 

5  

(4%) 

“STEM subject” AND (“WP” OR 

“Girls” OR “Ethnicity” OR 

“Disability”) 

8. Provision of more specific careers 

information on the routes to engineering 

careers in different sectors, and further 

advice and guidance on work experience, 

industry placements and application 

processes in engineering (STEM) 

6 

(75%) 

11  

(8%) 

“STEM subject” AND “Careers” 
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What is interesting is taking it in relation to gap 1 – improving the students’ knowledge of 

the subject or enthusing them about it – two of the universities don’t explicitly or implicitly 

say that they are trying to do this (although it is likely they are, if they do want them to 

continue to study this at university)! 

 

Only three of the universities reference working with Primary schools around STEM 

subjects, but with ten of the twelve sources coming from one university it seems that it is 

still a large gap in STEM outreach provision. If by year 6 (the last year of primary school) a 

significant proportion of students have already decided that the idea of a career in STEM 

subjects or studying it beyond the age of 16 (Archer et al., 2013) then universities are 

making things harder for themselves by not doing more at an earlier stage. Like the focus on 

students, outreach activities for supporting teachers of STEM subjects is skewed towards 

the post-16 and secondary side, with majority of sources coming again from one university. 

As primary teachers are multidisciplinary, they are likely to be in more need of support 

around STEM subjects which could also help address the issues mentioned before. 

 

OUTREACH AND HE ENROLMENTS 

 

Whilst there is an obligation to provide outreach around widening participation, there can 

be tensions developed when academics are required, or wish to, deliver outreach activities 

(Johnson et al., 2019). One of these is perceived value, and so any relationship between 

outreach activities and enrolment is likely to be of interest. In using the inductive codes 

created in identifying the elements of outreach activities from the universities in SEREC, 

there were some interesting correlations with some significant positive associations.  

There shows a very strong correlation (rs[8] = .904762, p < .005) between the number of 

outreach activities in colleges/post-16 students a university did and the number of female 

enrolments there. Whilst it is to be expected that there would be a correlation between 

college outreach activities and enrolment, it is much more pronounced in female enrolment 

than in male enrolment (rs[8] = 0.761905, p < 0.05). However, this is reversed when related 

to outreach activities aimed at schools with males still showing a correlation, but females no 

longer showing one.  Female enrolments also correlate (rs[8] = 0.790433, p < 0.05) with 

outreach activities targeted at specific groups, which may be due to those specifically 

targeted at girls which were STEM focused. 
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Table 2- The correlation of codes used to identify elements of outreach activities provided by the 

universities website (N=8) and the number of enrolments by the identified gender. Significance 

levels calculated from Ramsey’s (1989) table of critical values. *<0.05 (r>0.738); **<0.01 (r>0.881); 

***<0.005 (r>0.9) 

 

Inductive codes that relate 

to the RAEng gaps. 

Number of Male 

enrolments 

Number of female 

enrolments 

Percentage of Female 

enrolments 

STEM subject 0.595238 0.404762 0.52381 

Colleges 0.761905* 0.904762*** 0.071429 

Schools 0.738095* 0.642857 0.595238 

Parents 0.5545545 0.727393 0.072739 

School/Teachers 0.203596 0.407193 0.38324 

College/Teachers 0.610789 0.718576 0.179644 

Enthusing about specific 

STEM subjects 

0.227549 0.167668 0.263478 

Improve STEM subject 

knowledge 

0.443122 0.239525 0.455098 

Reference material and 

resources 

0.285714 0.142857 0.380952 

CPD and conferences 0.238095 0.119048 0.02381 

Primary students 0.38557 0.144589 0.734993 

WP/Girls/Ethnicity/ Disability 0.574861 0.790433* 0.119763 
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Table 3- The correlation of codes used to identify elements of outreach activities provided by the 

universities (N=8) and the number of enrolments by subjects identified as STEM or non-STEM by 

the Higher Education Statistics Agency. Significance levels calculated from Ramsey’s (1989) table 

of critical values. *<0.05 (r>0.738); **<0.01 (r>0.881); ***<0.005 (r>0.9) 

Inductive codes that relate to 

the RAEng gaps. 

Number of STEM 

enrolments 

Number of non-

STEM enrolments 

Percentage of STEM 

enrolments 

STEM subject 0.642857 0.404762 0.5 

Colleges 0.833333* 0.52381 0.857143* 

Schools 0.738095* 0.452381 0.785714* 

Parents 0.727393 0.327327 0.836502* 

School/Teachers 0.251502 0.251502 0.39521 

College/Teachers 0.754505* 0.275454 0.89822** 

Enthusing about specific STEM 

subjects 

0.347312 0.011976 0.299407 

Improve STEM subject 

knowledge 

0.514979 0.275454 0.323359 

Reference material and 

resources 

0.261905 0.142857 0.52381 

CPD and conferences 0.285714 0.238095 0.285714 

Primary students 0.586846 0.240981 0.409668 

WP/Girls/Ethnicity/ Disability 0.598813 0.19162 0.742528* 

 

Though STEM outreach activities themselves don’t appear to have any correlation with the 

identified gender of those enrolling. It is interesting to note then, that there is a correlation 

between those activities target at specific groups and the percentage of STEM enrolments 

(rs[8] = 0.742528, p < .05) which may indicate this audience choosing STEM disciplines. 
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There are several correlations shown in the numbers and percentages of STEM enrolments. 

Activities aimed at post-16/college students correlated with the number of STEM 

enrolments (rs[8] = ..833333, p < .02) as well as the percentage of STEM enrolments (rs[8] = 

.857143, p < .02). This was also true for activities aimed at post-16/college teachers, for 

both numbers (rs[8] = 0.754505, p < 0.05) and percentage (rs[8] = .89822, p < .01)  of STEM 

enrolments; as well as those aimed at students in secondary schools, for both numbers 

(rs[8] = 0.738095 , p < .05 ) and percentage (rs[8] = 0.785714 , p < .05 ) of STEM enrolments. 

Even activities aimed at parents also had a correlation too with the percentage of STEM 

enrolments (rs[8] = 0.836502, p < .02). This is contrast for non-STEM subjects which had no 

correlation with any of the inductive codes. It is interesting to see then that the activities 

who are identified as being focused around a particular STEM discipline has such a weak 

correlation to the number and percentage of STEM enrolments.  That it may be a 

combination of various outreach activities they are exposed to by the university, both 

subject focused and raising aspirations to continue in higher education, that causes the 

correlations we see. This would match with the idea that ongoing outreach programs are 

more effective than one off approaches (Macdonald, 2014). 

It would seem then, that outreach activities, shown to be undertaken on universities 

websites, do have an impact on enrolment which isn’t just limited to the stages just before 

filling in a UCAS form. Whilst not statistically significant, the correlation numbers between 

activities aimed at Primary and the percentage of female enrolments, as well as the 

difference between STEM and non-STEM enrolments maybe needs exploring more deeply, 

especially considering the small number of sources to work with.  

 

DISCUSSION 

The amount and type of outreach provision offered by universities involved in the South-

East Regional Engagement Consortium is varied. This is clear through the number of web 

pages relating to outreach activities on their websites, which bears no indication of the size 

(number of undergraduate students) of the institution. Southampton having nearly five 

times as many pages relating to outreach as Portsmouth, being of comparable size, 

Chichester, despite having fewer students, has seven times as many pages as Winchester. 

This may possibly indicate how each institution views the importance of outreach, at least 

to the degree they are using their websites to communicate what they do to the world.  

Where there is increased outreach provision, it tends to indicate more subject specific 

outreach activities being done. In contrast those showing limited outreach provision tended 

to centre around the subject of continuing in Higher Education rather than on STEM 

subjects. This shouldn’t be unexpected as universities shift away from focusing on civic good 

as a consequence of marketisation and need to recruit (McCaig, 2015). Overall, around 
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twice as many outreach activities have the purpose of encouraging continuing in education 

(particularly to university) compared to improving STEM knowledge or enthusing students’ 

interest in those subjects. It may be, however, that some subject or discipline specific 

activities aimed at continuing in education are being delivered by academics. Who, being 

able to draw on their pedagogical and subject knowledge, are more likely to also engage and 

enthuse students from schools or colleges in those subjects or identify career paths 

(examples in Harris & Ridealgh, 2016) which this netnographic approach isn’t able to fully 

capture.  

There are specific STEM outreach activities provided within this SEREC group of universities 

though. When these are compared to the weaknesses, or gaps, in provision identified in the 

RAEng report’s evaluation of STEM outreach one thing particularly stands out. All the 

universities are involved in delivering a number of STEM outreach activities to post-16 

providers. This appears as a strength, rather than a weakness, as suggested in the report, 

which may be because of the need for universities to recruit, as mentioned above.  

There also doesn’t appear to be a gap in these universities provision around “improving the 

understanding of, and attitudes towards engineering among young people, their influencers 

and the public”. In fact, taking into account the limitations of the approach used here, as 

mentioned previously, there may even be higher incidences of this taking place. Similarly, 

around the suggested weakness around STEM careers information. It’s been possible to 

capture that most of the SEREC group of universities are doing this, but a different approach 

that allowed a more detailed examination of what happens in delivery of STEM outreach 

activities may show greater incidences. 

Whilst it appears universities are doing something to address the outreach provision gaps 

identified by the RAEng, it is notable that the reach of universities is going to be limited. 

They have finite resources and provision is likely to be focused on those schools and colleges 

in the immediate vicinity. Those schools outside of this reach are still likely to be missing out 

unless other providers can also offer this.  Universities then have the potential to be able to 

use their experiences in these areas to support other providers offering STEM outreach 

around these areas. 

Unfortunately, some gaps do remain. Outreach provision for Primary schools is significantly 

lower. Again, this may relate back to the need to recruit, a stronger focus on WP, and the 

view that use of resources in this will see little immediate pay off. This in contrast to the 

ideas that students’ engagement with STEM is most strongly influence by their experiences 

at Primary (Council for Science and Technology, 2012) and a number of students will have 

already decided that STEM is not for them by the end of Primary (Archer et al., 2013). By 

increasing support to Primary teachers though, who often lack specialist STEM knowledge 

(Wellcome Trust, 2014), universities could start to close two of the outreach provision gaps, 
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which could also benefit them in the long term. Engaging with the teachers allows them to 

reach many more students thus allowing the development of more STEM engaged students 

at later key stages in their education. The risk being at the expense of their university’s 

name not being so overtly connected to this and other universities benefiting in recruiting 

from the bigger pool of STEM engaged students they helped create.   This can be tempered 

though by offering a broad program of outreach activities for each stage, with more direct 

input to the students as they get older, which is already suggested here to have an impact 

on enrolment figures; or, pragmatically, if most universities did this everyone benefits.    

There is also still a gap in provision relating to widening access to underrepresented groups 

and, as the RAEng report noted in their findings, this is significant in the lack of specific focus 

towards those with disability or BAME. If the correlation shown with focused activities for 

girls and female enrolment is an indicator though, activities focused on these groups could 

also increase enrolment in these areas. The RAEng report also indicated that addressing the 

gaps will help address the lack of people progressing into STEM careers. This should be of 

particular interest to universities, as this will relate to increasing the number of enrolments 

on STEM courses. It is worth nothing then, that where SEREC universities seem to be 

addressing this gap through outreach to colleges, both to teachers and students, there is a 

significant correlation to the number of male and, more specifically, female enrolments. This 

also applies apply to those who enrol on STEM courses, although not on non-STEM courses. 

This may be in part due to there being a larger focus on STEM outreach activities, with five 

times as many references to STEM activities on the websites than non-STEM. However, 

there does not appear to be any strong correlation with a specific subject focus of the 

activity, instead it is probably being exposed to a range of activities. It is encouraging to note 

that there is also a relationship with STEM enrolment and outreach aimed at parents and 

schools. Whilst correlation does not mean causation, it is worth examining this more deeply 

as justification in investing in STEM specific outreach, to better understand how it may be 

aiding recruitment.   

 

CONCLUSION 

 

The UK STEM education landscape report (Morgan, Kirby and Stamenkovic, 2016) suggested 

that there were several gaps in outreach provision that needed to be addressed if we 

wanted to see a bigger, more capable, STEM workforce in the future.  It appears, 

considering what is shown on the websites of a collection of universities in Southern 

England is indicative of what is happening that universities are addressing some of these 

gaps. Whilst this in part due to requirements laid down by the Office for Students (2019b), it 

is also because of their own needs to recruit. 
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Subject specific STEM outreach activities generally require the input of academics, whose 

time and workload is already stretched (Johnson et al., 2019), so the audience is 

predominantly aimed at Post-16 students, who are about to make choices about going into 

higher education. Activities aimed here do show recruitment benefits. 

There are some activities offered, possibly through civic duty or recognising longer term 

benefits, to students early on in education or aimed at specific underrepresented groups in 

STEM but this is still appears a weakness as identified in the RAEng report. The limitations of 

this study though are not enough to confirm this and so further investigation is required. 

The lack of evidence on the universities websites though, in comparison to those aimed at 

post-16, may at least suggest that the perceived value of outreach in these areas is not as 

high asking the question why, when these activities may also benefit the universities’ in the 

long term? 

 

REFERENCES 

Archer, L. et al. (2013) ‘ASPIRES: Young people’s science and career aspirations, age 10--14’, 
London: King’s College, 11, pp. 119–132. 

 

Bengtsson, M. (2016) ‘How to plan and perform a qualitative study using content analysis’, 
NursingPlus Open, 2, pp. 8–14. 

 

Boos, T. (2017) ‘Methodology and Methods for Analysing Websites BT  - Inhabiting 
Cyberspace and Emerging Cyberplaces: The Case of Siena, Italy’, in Boos, T. (ed.). Cham: 
Springer International Publishing, pp. 59–71. doi: 10.1007/978-3-319-58454-6_4. 

 

Boréus, K. and Bergström, G. (2017) Analyzing text and discourse. Sage Publications. 

 

Boyer, E. (1996) ‘The scholarship of engagement’, Journal of Public Outreach, 1, pp. 11–20. 

 

Clark, R. and Andrews, J. (2010) ‘Researching primary engineering education: UK 
perspectives, an exploratory study’, European Journal of Engineering Education, 35(5), pp. 
585–595. doi: 10.1080/03043797.2010.497551. 

 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

297 
 

Council for Science and Technology (2012) STEM EDUCATION - Text of a letter to the Prime 
Minister. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/225565/12-1272-stem-education-letter-to-prime-minister.pdf. 

 

Creswell, J. W. and Plano Clark, V. L. (2018) Designing and Conducting Mixed Methods 
Research. 1st edn. Sage Publications. 

 

Hale, T. and Viña, G. (2016) University challenge: the race for money, students and status | 
Financial Times, Financial Times. Available at: https://www.ft.com/content/c662168a-38c5-
11e6-a780-b48ed7b6126f (Accessed: 2 September 2018). 

 

Harris, P. and Ridealgh, K. (2016) ‘Academic staff involvement in Outreach’, Widening 
Participation and Lifelong Learning, 18(3), pp. 74–83. 

 

Harrison, T. G. and Shallcross, D. E. (2010) ‘What should be expected of successful 
engagement between schools, colleges and universities.’, School Science Review, 91(35), pp. 
97–102. 

 

Hill, D. and Mullhall, G. (2017) ‘Case Study d’, in Lucas, B. et al. (eds) Learning to be an 
Engineer. London: Royal Academy of Engineering, p. 34. 

 

Husserl, E. (2012) Ideas: General introduction to pure phenomenology. Routledge. 

 

Institute of Physics (2013) Closing Doors Exploring gender and subject choice in schools. 
Available at: http://www.iop.org/publications/iop/2013/file_62083.pdf (Accessed: 7 January 
2019). 

 

Johnson, M. et al. (2019) ‘HIGHER EDUCATION OUTREACH: EXAMINING KEY CHALLENGES 
FOR ACADEMICS’, British Journal of Educational Studies. Routledge, pp. 1–23. doi: 
10.1080/00071005.2019.1572101. 

 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

298 
 

Kozinets, R. V (2015) Netnography : redefined. Los Angeles : SAGE. Available at: 
http://search.ebscohost.com/login.aspx?direct=true&db=cat01619a&AN=up.1172634&site
=eds-live. 

 

Kozinets, R. V, Dolbec, P.-Y. and Earley, A. (2014) ‘The SAGE Handbook of Qualitative Data 
Analysis’. London: SAGE Publications Ltd. doi: 10.4135/9781446282243. 

 

Krippendorff, K. (2013) Content analysis: an introduction to its methodology. 
ThousandOaks,CA: Sage Publications. 

 

Krippendorff, K. and Bock, M. A. (2009) The Cotent Analysis Reader. Sage Publications. 

 

Langsdorf, L. (1994) ‘Why Phenomenology in Communication Research?’, Human Studies. 
Kluwer Academic Publishing, 17(1), p. 1. Available at: 
http://search.ebscohost.com/login.aspx?direct=true&db=edsjsr&AN=edsjsr.20011025&site
=eds-live. 

 

Macdonald, A. (2014) &quot;Not for people like me?&quot; Under-represented groups in 
science, technology and engineering. Available at: www.wisecampaign.org.uk (Accessed: 9 
January 2019). 

Mackey, A. and Gass, S. M. (2005) Second language research: Methodology and design. 
Mahwah, NJ: Lawrence Erlbaum Associates. 

 

McCaig, C. (2015) ‘Marketisation and Widening Participation in English Higher Education’’, 
Higher Education Review, 48(1), pp. 6–24. 

 

Mendick, H., Berge, M. and Danielsson, A. (2017) ‘A Critique of the Stem Pipeline: Young 
People’s Identities in Sweden and Science Education Policy’, British Journal of Educational 
Studies, 65(4), pp. 481–497. doi: 10.1080/00071005.2017.1300232. 

 

Morgan, R., Kirby, C. and Stamenkovic, A. (2016) The UK STEM education landscape. Royal 
Academy of Engineering. 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

299 
 

 

Office for Students (2018) Our work to improve access and participation. Available at: 
https://www.officeforstudents.org.uk/advice-and-guidance/promoting-equal-
opportunities/improving-access-and-participation/what-we-are-doing/ (Accessed: 1 
September 2018). 

 

Office for Students (2019a) National Collaborative Outreach Programme (NCOP). Available 
at: https://www.officeforstudents.org.uk/advice-and-guidance/promoting-equal-
opportunities/national-collaborative-outreach-programme-ncop/ (Accessed: 9 January 
2019). 

 

Office for Students (2019b) The regulatory framework for higher education in England. 
Available at: https://www.officeforstudents.org.uk/advice-and-guidance/regulation/the-
regulatory-framework-for-higher-education-in-england/regulatory-notices-and-advice/ 
(Accessed: 2 January 2019). 

 

Ramsey, P. H. (1989) ‘Critical Values for Spearman’s Rank Order Correlation’, Journal of 
Educational Statistics, 14(3), pp. 245–253. 

 

STEM learning (2019) STEM Ambassadors | STEM. Available at: 
https://www.stem.org.uk/stem-ambassadors (Accessed: 9 January 2019). 

Tashakkori, A. and Teddlie, C. (1998) Mixed Methodology: Combining Qualitative and 
Quantitative Approaches. Sage Publications. 

 

The Big Bang (2019) Run an activity | The Big Bang Fair 2019. Available at: 
https://www.thebigbangfair.co.uk/get-involved/run-an-activity/ (Accessed: 8 January 2019). 

 

The Gatsby Charitable Foundation (2018) Key indicators in STEM education. 

 

Tripney, J. et al. (2010) Subject Choice in STEM: Factors Influencing Young People (aged 14–
19) in Education, Education. 

 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

300 
 

University of Brighton (2019) STEM Sussex. Available at: https://www.stemsussex.co.uk/ 
(Accessed: 10 January 2019). 

 

UPP Foundation Civic University Commission (2019) Truly Civic: Strengthening the 
connection between universities and their places. Available at: www.upp-foundation.org 
(Accessed: 26 April 2019). 

 

Weaver, K. F. et al. (2018) An Introduction to Statistical Analysis in Research: With 
Applications in the Biological and Life Sciences. John Wiley & Sons. 

 

Wellcome Trust (2014) Primary science: Is it missing out? Recommendations for revising 
primary science. London. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 TH Annual Symposium of the United Kingdom & Ireland Engineering Education Research Network, University of Portsmouth, 
U.K. 1-2 November 2018 

 

301 
 

APPENDICES 

Appendix 1- Codes used for content analysis and the number of sources the codes appeared in, 
and the number of times the codes appeared in total. 

Code group Code Sources References 

A
u

d
ie

n
ce

 

Characteristics 39 137 

Boys 1 1 

Disability 7 7 

Ethnicity 1 1 

Girls 9 14 

Refugee 1 1 

Service Children 2 18 

WP 19 50 

Colleges 101 480 

KS5 students 82 269 

Teachers 48 99 

education professionals 28 50 

Parents 24 55 

Schools 85 175 

Primary students 44 82 

EYFS 2 4 

KS1 students 4 11 

KS2 students 19 60 

Secondary students 63 179 

KS3 students 29 77 

KS4 students 41 100 

Teachers 61 134 

Lo
ca

ti
o

n
 

At school 64 161 

At University 72 159 

Other 16 33 
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P
u

rp
o

se
 

Continuing in education 74 307 

Enthusing about specific 
subjects 

69 191 

Enthusing about specific STEM 
subjects 

52 142 

Improve subject specific 73 198 

Improve STEM subject 
knowledge 

56 154 

Soft skills 26 87 

Careers 41 83 

HE 64 300 

Non-STEM subject 31 105 

STEM subject 92 468 

Unspecified specific subjects 34 91 

Ty
p

e 

Awards event 10 16 

CPD and conferences 44 140 

Network 13 29 

General events or activities 60 146 

Project-programmes 55 141 

Mentoring 5 7 

Reference material and 
resources 

33 103 

Talk 72 220 

Tour-exhibitions 40 69 

Workshop or activity 93 397 

U
n

iv
e

rs
it

y 

Bournemouth 7  

Brighton 8  

Chichester 14  

Portsmouth 14  

Solent 6  

Southampton 67  
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Sussex 16  

Winchester 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


