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3.  Research methods

A two-phase qualitative study: 
Phase 1 Document analysis
Selection: 6 key government documents detailing 
the origins, purposes, funding, management and 
evaluation of the STEM education initiatives. 
Analysis: Ideas and action points relating to 
mathematics and science education were 
condensed from the documents and displayed in 
chart form (Miles et al, 2014).

Phase 2 Interviews
Participants: 21 long-standing and acknowledged 
key contributors to the science and/or 
mathematics education discourse in England.  
Methods: Semi-structured interviews focused on 
individuals’ experience and views about the STEM 
agenda and policy. 
Analysis: Interviews were analysed using  
thematic analysis with a mix of inductive and 
deductive coding (Braun & Clarke, 2013).

1. Background 

STEM is usually considered to be Science 
Technology, Engineering and Mathematics, 
although both the origins of the term STEM and 
the reasons for the inclusion of these disciplines 
are obscure (Wong et al. 2016).

The UK government identified numbers of 
students choosing to study STEM subjects in post 
compulsory education as an issue of concern.  As 
the government is doing increasingly (Ball and 
Junemann, 2012), they turned to a policy 
network to develop a solution to this difficult 
problem. Such networks can be harmonious but 
can also be large with members only loosely 
connected.  Policy making via such networks can 
be rather opaque (Ball and Junemann, 2012).

Fensham (2009) argues that science education 
policy, and the political and cultural reasons for 
that policy, is often ignored in education 
research.  Further that science and the teaching 
of it is one of the most contested aspects of the 
curriculum, with multiple stakeholders 
presenting demands. Who these stakeholders 
are and the role that they play shifts over time 
(Ball & Junemann, 2012).
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6. Questions and points for discussion
➢ What are the advantages and disadvantages of the reputational snowball for researching policy making?  

➢ Are there other methods which would allow more effective probing of the process of policy making? If 
so, what are they?

➢ The findings were interrogated against publicly available documents – are there other ways to ensure the 
findings can be trusted and if so what are they?

➢ Is it important to understand who is influential in making science education policy? Why or why not?

The findings from this study are discussed in detail in Wong, Dillon and King (2016) and Wong (2019).
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5. Discussion
We used the idea of policy networks to guide this study of national policy-making. The concept was most 
useful when considering how to identify membership, connectivity and boundaries of what is a relatively 
small policy network. The reputational snowball technique led to contacts who we as authors would not 
have otherwise considered. As Ball and Junemann (2012) show, these networks are often opaque and it can 
be difficult to know who has the real power within them or where the most significant connections in the 
network lie. They argue that ‘important aspects of network relations consist of informal social exchanges … 
that go on behind the scenes’ and that it is only possible to access ‘glimpses of influence, pale imitations of 
the real social interactions … that ties people together in relationships and gets things done’ (p. 80). As a 
result this study is able to point to effects of STEM policy and the views of some of those involved in setting it 
but not to probe who exactly was responsible for specific aspects of enacted policy. 

Identifying the key stakeholders is the main limitation of the methods used. The key stakeholders may not all 
have been identified, interviewing may have stopped too soon and those who declined to be interviewed 
may have had a unique perspective which is missing from the data. The choice to have a balance of science 
disciplines represented, the attempt to have a similar number of mathematicians and scientists and the 
higher refusal rate among mathematicians may all have contributed to skewing the data. Interrogating all 
interview findings against the analysis of the publicly available documents helps to ensure that the findings 
can be trusted.

4. Identifying and contacting participants: the reputational snowball

• It can be difficult to identify membership, connectivity and boundaries of a relatively small policy network, 
and memberships and influence can change considerably over time. 

• The limits are often pragmatic and reflect the limitations of data collection.
• Interviewees for this study were selected on the basis that they had some influence on government science or 

mathematics education policy in the last 30 years. All had influenced the development of the national 
curriculum and/or worked as government advisors and/or worked for charitable trusts and learned societies 
and/or sat on the government high-level STEM strategy group.

• All interviews conducted by the author, who has worked in science education in England for several years.
• The interviewer ‘exploited pre-existing links with those in power’ (Walford, 2012, p. 112) to gain access to 

initial, carefully selected and influential participants.
• During the course of the interview participants were asked for recommendations or introductions to others in 

the field who are particularly influential, important or worth contacting (Cohen, Manion & Morrison, 2011).
• This reputational snowball proved a powerful means of identifying significant contacts in a small network.
• The original intention was to interview a similar number of mathematics and science educators, but while 

most science educators approached agreed to be interviewed this was not the case for mathematics 
educators.  Ultimately 11 science, 8 mathematics and 1 engineering educator were interviewed, plus 1 retired 
civil servant who had worked in both science and mathematics education.

• Care was taken to include a balance of science backgrounds with 4 physicists, 4 chemists, 3 biologists.
• Interviewing was continued until it seemed that subsequent interviews, while offering interesting individual 

perspectives, were not offering anything that was substantively new; that is, data saturation was reached 
(Rubin & Rubin, 1995).

• The original study design called for face to face interviews, but due to contingencies of data collection some 
telephone interviews were used.

• 9 of the interviewees were previously known to the interviewer and were thus acquaintance interviews. In 
some it was difficult to get the participant to talk about things they believed the interviewer already knew 
about, but this was a small price to pay for access which might not have been possible without prior 
acquaintanceship.2. Rationale

This research aimed to try to understand 
stakeholders’ perspectives on formal STEM 
policy.  The key question was:

What are the purposes and 
underlying philosophies of STEM 

education policy in England? 
Most research on STEM education has 
focussed on how it is interpreted in schools; 
this study is unique in its focus on those who 
were charged with making and enacting 
STEM policy at a national level.


