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Abstract
This paper reports on the processes and impact of
STEM volunteers working with primary schools.
STEM volunteers are often undergraduate or
postdoctoral science or engineering students, or
professional scientists and engineers. Primary school
teachers can request involvement with STEM
volunteers through a range of placement schemes.
The teachers involved are often those who hold
specific roles for the development of science
teaching, learning and assessment practices across
the school. In this project, the University of
ManchesterÕs Science & Engineering Education
Research and Innovation Hub (SEERIH) acted as
project developer and the broker for Ôsetting upÕ the
associations between the schools and the STEM
volunteers. This paper reviews what a consultative
group (formed from stakeholders, including teachers,
STEM volunteers, SEERIH staff, STEMNET staff and
University of Manchester Widening Participation
staff) identified as features of successful STEM
volunteer placements in primary schools, and 
reports on the findings, observations and interviews
with the STEM volunteers and teachers about 
their experiences. 

The approach of the project was to explore how the
involvement of STEM volunteers might support or
impact on the teaching of primary science. For six
volunteers involved in the scheme reported on here,
there is illustrative data to indicate what kinds of
activities they introduced into the schools and
discussion of the ways in which the teachers and
children benefited from these. Reflections on the
experiences of volunteers and their co!ordinating
teachers appear to indicate that there are two key
processes at play that appear to inter!relate with
each other and influence the quality of learning
science: (i) the STEM volunteer!teacher relation and
(ii) the activity that arises from that relationship. The
paper critically reflects upon the means and style of
facilitation required to support the development of

collaborative practices between STEM volunteers
and teachers for meaningful learning experiences 
for children. 
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Introduction
The STEM VIPS (Science Technology Engineering
and Mathematics Volunteers in Primary Schools)
project was designed to address one of the key
aims of the University of ManchesterÕs Science 
and Engineering Education Research & Innovation
Hub (SEERIH) Ð that of developing the links
between university!based scientists and primary
school teachers. 

Primary science education plays a significant role 
in introducing scientific practices (including skills,
body of knowledge, processes and relations) to
children at an early age. The Wellcome Trust report
(2015) finds that Ôinspiring science teachingÕ(p. 5)
arises from strong leadership of science, with
specialist teachers operating within a school model
that allows evaluation and improvement of their
practice. Specifically, collaboration between STEM
ambassadors (such as research, professional
scientists and engineers) and primary schools can
enhance young childrenÕs experiences of science
(NFER, 2011).

University outreach programmes have for many
years harnessed the enthusiasm and interest of
staff to share their passion and learning with the
wider community. The key outcome of such work is
often to enliven and enrich the school STEM
curriculum, by providing a mechanism through
which contemporary research and scientific
processes can be shared within the wider
community, potentially influencing the life choices
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of young people (see Harrison & Shallcross, 2007).
Building on this, SEERIH developed this project to
foster collaboration between STEM volunteers and
teachers, specifically with a remit to explore the
ways in which to work with the primary age phase.
The collaboration aimed to see the teacher!
volunteer partners develop, deliver and review a
learning experience together between STEM
volunteers (business professionals, postgraduate or
undergraduate students). The project sat within a
programme of activity within SEERIH, framed by
the Trajectory of Professional Development
(Bianchi, 2016), which acts as a framework for the
development of teacher leadership. This activity
would be considered to act as a stimulus for
ÔcollaborationÕ, which Bianchi identifies as a
development from teacher!volunteer participation.
The defining aspect was the coming together of
two areas of expertise to design and deliver an
activity for youngsters. 

Following an informal review of provision offered
to STEM volunteers, it was noted that there is
limited training for volunteers with regard to their
particular roles within primary school science
settings. Consequently, this project was developed
to address the identified gap. The STEM VIPS
project trialled a programme that was reviewed
pre! and post!placement from a teacher and
volunteer perspective. The aim was to enhance the
quality and usefulness of the volunteering
experience for all participants involved Ð
volunteers, teachers and children.

This project sat within the landscape of STEM
ambassadorial activity schemes, some of which are
long!standing. STEMNET (The Science,
Technology, Engineering and Mathematics
Network) is an educational charity in the UK that
seeks to encourage participation at school and
college in science! and engineering!related
subjects and (eventually) work. Its STEM
Ambassador Scheme operates throughout the
country and sits alongside university outreach and
widening participation activity. Science!based
charities and Learned Societies also offer schools
similar support. 

In a paper exploring the positive impact of outreach
work on postgraduate students, Harrison et al
(2011) argue that the benefits extend further still,
including better understanding of oneÕs own

subject knowledge Ð as the process of teaching
challenges the subject matter comprehension of
the teacher him/herself.

Therefore, the STEM VIPS project was designed to
explore the impact of volunteers on the quality of
science teaching and learning. Thus, we asked the
research question:
! What are the processes that underpin successful
collaborative STEM volunteer and teacher 
practices and with what consequences for
childrenÕs learning?

Overview of the project
In this section, we first provide an overview of the
project; how the participants were recruited and
identified; the pre!placement stage and the role of
the consultative group; and the structure of the
STEM placements. This paper then focuses on the
evaluation of the placements themselves.

Participants and recruitment
Two groups of practitioners were identified 
within the project: the Consultative Group 
(i.e. stakeholders) and the Placement Group 
(i.e. those who were actually partnered up for
school visits). Detailed information of the
participant representation is given in Appendix A. 

The aim of the Consultative Group was to define
the standards of high!quality primary
ambassadorial experiences prior to the placements
taking place. In comparison, the aim of the
Placement Group was to partner a STEM volunteer
with a particular primary school teacher in order to
plan, deliver and evaluate an activity, workshop or
lesson in the teacherÕs school. Thus, six teacher!
volunteer partnerships were formed on the basis of
the ÔneedsÕ of development of the primary schools,
as well as the ÔexpertiseÕ the STEM VIPS offered, as
identified during the Consultative Group session.
Placements took place over a 3!month timescale
based on co!teaching practice (see Murphy,
Scantlebury & Milne, 2015; Bianchi, 2016). The
project team (two SEERIH staff) were responsible
for setting up the Consultative Group, recruitment
of STEM VIPS, developing and delivering the
resources and any training for the STEM VIPS,
whereas the evaluation/research team was tasked
to critically observe all activities within this project
and evaluate the placements (see Figure 1). 
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STEM VIPS were also given the opportunity to
attend a training workshop in which they were
introduced to the resources provided by the project
team (e.g. placement planning sheet, website with
curricular links, etc.). The resources are available to
view online at: www.primarySTEM.wordpress.com

Teachers and STEM VIPS were briefed about the
resources and encouraged to access them online 
at their convenience. Some (up to half the
volunteers) were also offered a face!to!face half!
day meeting to review the resources as a group.

An overview of the development project plan,
given below, illustrates the key stages in the
project plan (see Figure 1). Similarly, the teachers
had the opportunity to engage with the research
team and elaborate on their expectations from
these placements in a group activity, which led to
the identification of their needs and the process of
matching with a STEM VIP. Afterwards, teachers
were invited to meet and organise the placements
during a planning meeting, where they were
introduced to the planning tool/sheet (see
Appendix B). 
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The Consultative Groupwas formed from a
variety of stakeholders operating in the world of
primary outreach/school liaison, and included
academics (with science and/or science
education backgrounds), STEM Ambassadors
(not the same as the STEM VIPS), primary
teachers with STEM specialism roles in their
schools (teachers who already have established
links with SEERIH and are also part of the
placement group) and leaders of educational
programmes at the Museum of Science and
Industry (MOSI). 

They met for a 4!hour workshop, with the key
focus being to define the standards of high!
quality primary ambassadorial experiences (April
2015).

The Placement Groupincluded 6 mathematics
and science teachers and 6 researchers recruited
from schools associated with SEERIH, 
The University of Manchester and through the
MOSI STEM Ambassadors network. From an
open application process, six volunteers were
selected such that there was a spread across the
following factors:
! previous experience of working with schools 
! academic discipline 
! student or business partner 

They were matched into pairs and met up to six
times. The meetings included the project
developers and focused on finding out about the
expectations of the project (April 2015); meeting
placement partners (teacher!researcher
groupings) (May 2015); interviews with a project
researcher (May 2015); for the placements
themselves (up to 2 visits during May!July 2015);
and for group evaluation (September 2015). 

Table 1:Group of practitioners for the STEM VIPS project.

Figure 1:Project plan overview.
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recruited and matched
with participating schools
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¥ online 
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Volunteers complete the
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Placements
A total of six placements were organised as part of
this project, due to the complexity of the
placements as well as the number of participants
eventually recruited. Prior to the placement
commencing, every participant was interviewed by
the evaluation/research team (see Appendix C for
an overview of activity ideas by the STEM VIPS).

Analysis
Data were collected by the evaluation/research
team and analysed qualitatively by two means: (i)
observational notes during the consultative group
workshop to establish the overall features of a
successful placement in the given context; and (ii)
evaluative case study analysis (see Bassey, 1999) of
the placements. The case study data collection
from the placements involved interviews
comprising questions focused on the teachersÕ and
STEM VIPSÕ expectations from the school
experience, and observational notes from the
lesson activities, especially in terms of childrenÕs
engagement with the various STEM tasks. 

We report, firstly, on what the consultative group
perceive as features of high!quality primary
ambassadorial experiences, before evaluating two
key case studies (placements 4 and 5 Ð see Table 2),
in order to unpack the complex relationships
between expectations and actual practices involved
in a successfulSTEM!teacher placement. These two
cases were selected on the basis of being exemplar
and in contrast with each other. 

Findings

Consultative Group
The Consultative Group discussion (formed of
stakeholders Ð see Table 1) focused on identifying
the features of a high!quality placement through
group activities. Whilst a variety of views were
shared, a set of common principles were identified:

! Fostering learnersÕ curiosity should be valued
highly within the placements by STEM VIPS as well
as teachers;
! All placements will have flexibility to be
different; there is not a Ôone!size!fits!allÕ model;
! Placements should be well planned and well
resourced;
! Placements should be about Ôdoing withÕ rather
than Ôdoing toÕ the teacher/school/children;
! Placements should be related to the National
Curriculum and should aim to broaden or extend it,
providing opportunities beyond the curriculum; and
! Placements should leave some form of legacy,
or generate some momentum for learning STEM,
with schools, children and teachers.

In summary, the findings from the Consultative
Group showed that placement models should be
underpinned by an open!ended collaborative
practice design framework, with potential for
STEM learning that takes place to be creative,
innovative and transferable. For example, in
placement 4, we show that a collaborative practice
design led to the engagement of children who
otherwise were normally perceived as ÔdisruptiveÕ
by the teacher (more on this to follow in the
following sections).
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Placement

1

2

3

4

5

6

STEM Volunteer

David Ð computer science

Kelly Ð PhD (cloud aerosol interactions)

Julia Ð medical doctor and PhD (intestinal health)

Akash Ð PhD (mathematics / avalanches)

Ryan Ð PhD (stem cells and electrical stimulation)

Kelly Ð lecturer (dental material)

Teacher

Bethany Ð Year 6 (age 11) teacher

Gary Ð Year 2 (age 7) teacher 

Maria Ð Year 2 teacher

Jackie Ð Year 6 teacher

Laura Ð Science Co!ordinator

Lisa Ð Science Co!ordinator

Table 2:Placement details Ð STEM VIPS Project.



Case study analysis
In this section, we present two case studies of
contrasting placements for an in!depth overview,
placement 4 and placement 5. These particular
cases have been selected because they are
exemplar and contrasting in terms of the
remainder of the STEM volunteer activities in the
five schools. Placement 4 presents a successful
example of the STEM VIPS project through a
collaborative approach; placement 5 highlights the
significance of mediating resources to facilitate the
process. Before a brief overview of each
placement, we list some of the expectations of
both sets of participants prior to the placements:

STEM teachersÕ expectations 
prior to the placement
STEM teachersÕ expectations regarding the
volunteers were varied according to the teachersÕ
previous experience of working with STEM
volunteers: 

! New ideas(e.g. science knowledge or skills) and
possible curricular links.For example, Gary (a Year 2
teacher new to his school science specialist role)
expressed an interest in his own professional
development; talking about visiting volunteers, he
says: ÔtheyÕll come in with fresh ideas and in the long
term itÕll help me because I can take their ideas and
use them next yearÕ(pre!placement interview). Gary
also highlighted their contribution to new ideas to
implement the new curriculum: ÔtheyÕre going to
come in and help me to look at scienceÉin an
alternate wayÕ(pre!placement interview).  

Gary suggested how they contributed to Ômore
practical lessonsÕ (and forming links between what
is being learned at school and Ôhow it actually exists
in the real world and where the jobs are and the
aspiration and the sort ofÉ future sort of planning
for what they might do in careersÕ(Bethany, see
Appendix A)). 

! Transferable skillsdeveloped through workshops.
Lisa (an experienced science co!ordinator)
discussed the transferability of skills through
specific kinds of workshops that emerged out of
the placement. She indicated that: Ôthis workshop
could be used in all schoolsÉ and [to] get more
scientists into school everywhereÕ(pre!placement
interview). So, LisaÕs expectations (compared to
GaryÕs) are more general in that they are related to

something from which all schools could benefit.
The focus here appears to be on creating a legacy
in the form of a transferable skills workshop. 

! Role expectations.Most teachers expected
volunteers to lead developments of the big ideas,
anticipating that they would support in helping 
to pitch the Ôbig ideas into small achievable areas 
of knowledge for the children to graspÕ(Laura, 
pre!placement interview), and also provide some
behaviour management. Gary, however, remained
more open!minded about who would do what at
the pre!placement stage.

STEM volunteersÕ expectations prior to their
school placement
In contrast to the teachers, the volunteers 
held quite different notions about the ways 
in which they saw themselves contributing 
to the programme.

! Ideas and resources.All volunteers had ideas
and resources that they had already planned to
bring to the placement (for example, Akash
brought a Perspex simulation of an avalanche
available to share; Julia talked about her research
looking at intestinal health; Sam had developed 
a tour of the cloud chamber at her department;
etc.); with the exception of Kelly who saw her role
as assisting rather than leading the session: ÔIf there
is a workshop already organised I think IÕll probably
be more going to be on the facilitating and
supporting roleÕ. 

! Role expectations.Additionally (similar to the
STEM teachersÕ expectations), STEM volunteers
also expected to be helped with Ômanaging the
childrenÕand knowing Ôtheir [teachersÕ] aims in
terms of the curriculumÕ(Ryan, see Table 2),
especially in terms of helping them to plan the
activity: ÔI can have loads of crazy ideas but actually
the kids are just not going to get it. The teachers
obviously know that, so yeah, more experience from
the teachers in that respectÕ(Kelly, see Table 2).
However, most of the STEM volunteers did not
expect to lead the sessions by themselves. There
appeared to be an expectation of working more
collaboratively with the teacher around the ideas
that they had.

In the following sections, we take a closer look at
two cases (of STEM volunteer experiences) to
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