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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
Manchester’s Science & Engineering Education
Research and Innovation Hub (SEERIH) acted as
project developer and the broker for ‘setting up’ 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 coordinating
teachers appear to indicate that there are two key
processes at play that appear to interrelate with
each other and influence the quality of learning
science: (i) the STEM volunteerteacher 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. 

Keywords: professional development; 
science education; scientistteacher 
collaboration; pedagogy

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 Manchester’s Science 
and Engineering Education Research & Innovation
Hub (SEERIH) – that of developing the links
between universitybased 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 ‘inspiring science teaching’ (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 children’s 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
‘collaboration’, which Bianchi identifies as a
development from teachervolunteer 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 postplacement from a teacher and
volunteer perspective. The aim was to enhance the
quality and usefulness of the volunteering
experience for all participants involved –
volunteers, teachers and children.

This project sat within the landscape of STEM
ambassadorial activity schemes, some of which are
longstanding. 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 engineeringrelated
subjects and (eventually) work. Its STEM
Ambassador Scheme operates throughout the
country and sits alongside university outreach and
widening participation activity. Sciencebased
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 one’s own

subject knowledge – 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
children’s learning?

Overview of the project
In this section, we first provide an overview of the
project; how the participants were recruited and
identified; the preplacement 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 highquality 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 teacher’s school. Thus, six teacher
volunteer partnerships were formed on the basis of
the ‘needs’ of development of the primary schools,
as well as the ‘expertise’ the STEM VIPS offered, as
identified during the Consultative Group session.
Placements took place over a 3month timescale
based on coteaching 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 facetoface 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 Group was 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 4hour workshop, with the key
focus being to define the standards of high
quality primary ambassadorial experiences (April
2015).

The Placement Group included 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 (teacherresearcher
groupings) (May 2015); interviews with a project
researcher (May 2015); for the placements
themselves (up to 2 visits during MayJuly 2015);
and for group evaluation (September 2015). 

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

Figure 1: Project plan overview.

Consultative panel meet
to define standards of a 
highquality primary
ambassadorial experience

APRIL

Training material/
resources are developed
by research team:
• online resources
• facetoface resources

MAY

STEM volunteers are
recruited and matched
with participating schools
by SEERIH

APRIL

Volunteers and teachers
access resources
• online 
• facetoface 

MAY

Volunteers complete the
placement

JUNE/JULY

Evaluation (pre placement interviews; data gathering during placement; and post placement
reviews) by the evaluation team

→
→ →→



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 teachers’ and
STEM VIPS’ expectations from the school
experience, and observational notes from the
lesson activities, especially in terms of children’s
engagement with the various STEM tasks. 

We report, firstly, on what the consultative group
perceive as features of highquality primary
ambassadorial experiences, before evaluating two
key case studies (placements 4 and 5 – see Table 2),
in order to unpack the complex relationships
between expectations and actual practices involved
in a successful STEMteacher 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 – see Table 1) focused on identifying
the features of a highquality placement through
group activities. Whilst a variety of views were
shared, a set of common principles were identified:

● Fostering learners’ 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 ‘onesizefitsall’ model;
● Placements should be well planned and well
resourced;
● Placements should be about ‘doing with’ rather
than ‘doing to’ 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 openended 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 ‘disruptive’
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 – computer science

Kelly – PhD (cloud aerosol interactions)

Julia – medical doctor and PhD (intestinal health)

Akash – PhD (mathematics / avalanches)

Ryan – PhD (stem cells and electrical stimulation)

Kelly – lecturer (dental material)

Teacher

Bethany – Year 6 (age 11) teacher

Gary – Year 2 (age 7) teacher 

Maria – Year 2 teacher

Jackie – Year 6 teacher

Laura – Science Coordinator

Lisa – Science Coordinator

Table 2: Placement details – STEM VIPS Project.



Case study analysis
In this section, we present two case studies of
contrasting placements for an indepth 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 teachers’ expectations 
prior to the placement
STEM teachers’ expectations regarding the
volunteers were varied according to the teachers’
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: ‘they’ll come in with fresh ideas and in the long
term it’ll help me because I can take their ideas and
use them next year’ (preplacement interview). Gary
also highlighted their contribution to new ideas to
implement the new curriculum: ‘they’re going to
come in and help me to look at science…in an
alternate way’ (preplacement interview).  

Gary suggested how they contributed to ‘more
practical lessons’ (and forming links between what
is being learned at school and ‘how it actually exists
in the real world and where the jobs are and the
aspiration and the sort of… future sort of planning
for what they might do in careers’ (Bethany, see
Appendix A)). 

● Transferable skills developed through workshops.
Lisa (an experienced science coordinator)
discussed the transferability of skills through
specific kinds of workshops that emerged out of
the placement. She indicated that: ‘this workshop
could be used in all schools… and [to] get more
scientists into school everywhere’ (preplacement
interview). So, Lisa’s expectations (compared to
Gary’s) 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 ‘big ideas into small achievable areas 
of knowledge for the children to grasp’ (Laura, 
preplacement interview), and also provide some
behaviour management. Gary, however, remained
more openminded about who would do what at
the preplacement stage.

STEM volunteers’ 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: ‘If there
is a workshop already organised I think I’ll probably
be more going to be on the facilitating and
supporting role’. 

● Role expectations. Additionally (similar to the
STEM teachers’ expectations), STEM volunteers
also expected to be helped with ‘managing the
children’ and knowing ‘their [teachers’] aims in
terms of the curriculum’ (Ryan, see Table 2),
especially in terms of helping them to plan the
activity: ‘I 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 respect’ (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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provide an overview of the actual events during the
placements, and also to see how the expectations
impacted on the actual activities (i.e. workshops/
lessons/ presentations, etc.) that took place in the
schools. Placements 4 and 5 (see Table 2) were
chosen to elaborate upon, because these involved
the most contrast in terms of how the placement
was planned between the volunteer and the
teacher, and then actually conducted, compared to
the initial STEM teacher/volunteer expectations.
Where necessary, additional information from
other placements is included to support relevant
discussions related to the project.

Case 4 (Akash and Jackie)
For Akash and Jackie (see Table 2), the expectations
of their relationship prior to meeting were
significantly different. Jackie (the Year 6 teacher)
was keener on taking a ‘back seat’ to handle pitch
and behaviour management when required.
Whereas Akash expected a greater input from the
teacher in terms of delivering his idea of designing
a workshop around his avalanche Perspex model.

The placement itself was conducted in one
morning session with a class of 25 (Year 6) children.
Jackie and Akash first met during the official
teachervolunteer meetandgreet meeting, where

they were handed the planning sheets in order to
organise and plan for their upcoming placement
(see Table 3).

The main ‘activity [itself] was based around solving
a real life problem about predicting the flow of
particles during an avalanche. The children were told
that they had to find a safe place for the Lego
woman by using their knowledge of angles and
shape. Children learnt about how to apply their
knowledge of maths to wider situations but also an
insight into what an avalanche is and why they
happen’ (Jackie, Year 6 teacher, postevaluation).

The resources/tools used/required for this
placement were:
1. Avalanche Perspex model x 6
2. Video of Lego man
3. Images of particles/flow of avalanche
4. Particle separator simulation equipment
5. Objects made out of various shapes
6. Wood planks
7. Lesson presentation

Akash was responsible (with the help of his
department) for arranging the avalanche Perspex
models, providing images and the creation of the
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Activity

Starter – angles 
and shapes

Lego avalanche activity

Group activity – 
Rolling shapes

Group discussion

Consolidation activity

Resources

PowerPoint

Avalanche Perspex
Avalanche video
Pictures of rocks – visual
representation

6 x 1/2 metres MDF and
different shapes

Discussion in relation to original
question and video – putting
that all together

Posters

Learning objective

To recap angles and shapes

To understand that different shapes
of rocks and objects roll down the
hill at different speeds.

To understand that different shapes
of rocks and objects roll down the
MDF at different speeds.

To understand angle of slope – with
the models again
To consolidate – why does it move in
this pattern? 

Kids to produce pic – collage

Table 3: Lesson activities for case 1.



video. Jackie, however, took a lead in organising
items 5 to 7. The lesson presentation itself was
finalised just prior to the commencement of the
actual activities.

The lesson started with Jackie leading on
introducing the objectives and starter (checking
children’s understanding of angles and shapes).
What transpired, however, was that both Jackie
and Akash alternated in taking the lead throughout
the entire session and at times added to each
other’s lead contributions. As such, during the
actual activity (as well as in the initial planning
stages), both were working collaboratively,

Case 5 (Ryan and Laura)
Similarly to Jackie and Akash, Ryan met Laura
during the first planning meeting, where it was
decided that the placement (see Table 2) would
take place over three sessions. Ryan himself
described the sessions (postevaluation), starting
with the first:
‘Virtual Lab tour via Skype: As a way of introducing
myself, I gave the kids a virtual tour of our
laboratory, explained some of the work that we do
and a demonstration of liquid nitrogen. [I] worked
with both Year 5 (age 10) classes separately [with a]
workshop, ‘think like a scientist’. [I] introduced what
a scientist is; what experiments are. I performed
some benchtop demonstrations with phenomena
that the kids wouldn’t necessarily be able to explain
and got them to try and explain it. Also worked on
two big problems in modern society: ageing
population and global warming – presented the kids
with a fact, i.e. the percentage of the population over
65 is increasing in the UK, and got them to think
about potential problems and solutions – the idea
being to get the kids thinking independently. We also
had an “ask a scientist” Q+A session which pretty
much covered everything.’

He described the second session, which was an
engineering challenge for all of Year 6, highlighting
how they ‘discussed what engineering was and 
the basics of bridge design. Groups of five were given
a bag of materials – paper, straws, lollipop sticks,
etc. and asked to build a bridge spanning a 30cm
gap… Bridges were then tested to failure using
bottles of water as a weight. Some of the teams
produced bridges able to withstand 4 kg of load!’
(Ryan, postevaluation).

No further joint planning activities happened after
the very first session, except for arranging dates
and times for the visits by Ryan. Ryan worked out
the details of each of the activities with the help of
the resources provided by the project team. He
explained how this worked:
‘The majority of the planning was done in the initial
contact meeting, at which point the planning sheet
was very useful. After that some further details
(timings etc.) were thrashed out via email. The
website sections on communicating with primary
students and the syllabi were very useful as they
helped me to plan the activities (in particular what
level to pitch things at – where things would be
understandable but challenging). I did not use any 
of the website resources after the first activity...’
(Ryan, postevaluation).

As it happened, Laura (the science coordinator,
see Table 2) was not able to join in with any of the
sessions, especially since they were organised with
different class year groups. No direct
communication took place between the individual
class teachers and Ryan. One member of the
evaluation/research team had the opportunity to
join Ryan during the session in which the children
were asked to build bridges out of materials
provided. About 60 children (the entire Year 6
cohort) were asked to sit in the assembly hall,
where Ryan was asked to set up. The concept of
bridges was first introduced through a presentation
with visual stimulations, before the task of building
their own bridges was introduced. Several staff
members (class teachers and teaching assistants)
were present during this session, primarily for
behaviour management. The children, though
initially unsure, eventually found the confidence to
just try and attempt it (as noted by one of the
teachers assisting with the activities). Due to the
size of the hall and the number of children, it was
slightly more challenging to make this session
interactive during the first half and, later on, to
ensure that every child was engaging with the task.
Towards the end, nearly every group had the
opportunity to test their bridges across the gap
between two tables (in terms of how much weight
they could hold before they collapsed – also noted
by the teachers assisting with the activity, as well
as by the researchers).
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What did we learn about 
STEM volunteer placements? 

Strengths
● Impact on children
In both cases, impact on pupil engagement/
enthusiasm was noted by both researchers and
teachers. For example, in case 1, the children were
able to consolidate their learning with a followup
activity led by Jackie only (after we had left – see
Figure 2). There was plenty of evidence that the
children were engaged in the lesson – especially
those who were seen to struggle with mathematics
(as identified by the teacher): ‘This is cool maths.
This is clever maths’ (female student identified as
‘struggling’ by the teacher). Some children (who
were identified by the teacher as lowability) also
went on to present their findings from the lesson 
to another Year 5 class and the Headteacher.

In placement 5, the first activity was a success with
the children as Laura noted: ‘The children loved it
and were buzzing with excitement afterwards.
Before the session 10/61 had thought about science
as a career; afterwards that number rose to 48/61’ (e
mail feedback). The enthusiasm of the children was
also notable towards the end of the third activity. 

● STEM teacher and volunteer collaboration
In placement 4, two critical moments (which the
researchers perceived facilitated children’s
learning) were identified: (i) Akash obtaining
resources that were interesting and demonstrated
visibly the principles he was trying to convey
(pedagogic content knowledge at work) – the
Perspex simulations that modelled the flow of an
avalanche and a video that he created to pose the
problem to be solved: how to save Lego woman
from the avalanche? He also then supplied images
with which they were able to interact on their iPads
– which Jackie was very good at getting them to do
as a class, and (ii) Jackie’s enthusiasm and
understanding of what Akash was modelling, which
meant that she did quite a bit of the actual
teaching. The children needed mediation in relation
to the understanding of the process of the
avalanche flow as demonstrated by Akash, which
Jackie provided. Although the actual activity was
planned within one meeting, the success of the
delivery of the concept was rooted in Akash’s ease
of delivery of highly mathematical concepts to
nonmathematicians and, specifically, children.
Interestingly, Akash noted that he had ‘kind of like
grown up around teaching’ (preplacement
interview), as his mother is also a teacher, which
may explain the way in which he developed the
resources to make his postdoctoral research
accessible. Additionally, Akash had previous
experience of carrying out similar demonstrations
during, for instance, a Big Bang Science Fair. 

At the same time, in placement 5, Ryan
emphasised that (for a successful placement) it was
key for the dialogue (in terms of planning) to take
place between the actual class teacher and the
volunteer: ‘It would have been helpful to have been
in initial contact with the actual class teachers rather
than the coordinator – the teachers knew I was
coming but not the exact details of what I was doing’
(Ryan, postevaluation). This was reaffirmed by
Laura: ‘I think clear communication and expectations
from both parties are key’ (postevaluation) in terms
of what makes a good ambassador placement. In
fact, communication was picked up by Ryan as a
necessary requirement for a successful STEM
ambassador placement.

● Background pedagogical knowledge 
An understanding of the education system and
pedagogic culture also appeared to be important 
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Figure 2: STEM posters created by children – case 1.



in facilitating the successful development of
collaborative practices from preparticipation to
participation in the placements (see Bianchi, 2016)
and noted with regard to Akash’s familiarity with
this, mentioned earlier. In placement 4, Jackie
didn’t expect to be involved much with the actual
sessions prior to meeting Akash. However, as soon
as they met, they were quite clear about what they
wanted to do from the outset. This was because
Akash had done similar activities in other contexts
(e.g. Big Bang Science Fair) and Jackie was very
confident about how her class would deal with
these activities. Jackie appeared to really
understand the basic principles behind the activity,
because it was made accessible by Akash (via his
prior experience). Similarly, Jackie and Akash
stated that ‘none of the provided resources were
really utilised, and the website [was not used]’
(Akash, postevaluation). Thus, Akash and Jackie
were very much a double act and, in fact, the
behaviour management practices dropped off the
radar as the lesson progressed since all became
engaged in what was being taught. Thus they
started cocreating.

In another example, Lisa (science coordinator
from placement 6) noted that key to a good
placement is ‘enthusiastic teachers and
ambassadors working together to create experiences
that enrich the curriculum for the children, that the
teacher could not facilitate on their own’ (post
evaluation).

● Use of STEM volunteers’ own resources
In another placement (3), key resources were used
(similar to placements 4 and 5) to engage children
throughout the activities. These included practical

interactive elements as much as demonstrations by
Julia (STEM volunteer). For example, children were
shown a toy model of the length of the intestine,
which they were able to stretch out (see Figure 3),
and this was followed up by a video of parasites in
the gut. Straight afterwards, children had the
opportunity to stick their hands into buckets full of
jelly in order to find the hidden toy worms. Children
were also able to learn about the different parasites
found in the gut. Every demonstration or activity
was followed by a questionandanswer session ‘on
the carpet’. However, Sam (teacher) noted that
‘children [should be] sat on the carpet less’ (post
evaluation), which shows that there was potentially
an expectation in relation to the pedagogical
underpinnings of such an activity. Interestingly,
various parts of the sessions were led by Julia in
their entirety, whereas Sam was mainly involved
with behaviour management.

Challenges
Where the organisation of the placement was
undertaken by the science subject leader on behalf
of other staff in the school, or if any stage of the
collaborative working (coplanning, copractice or
coreview – see Bianchi, 2016) was limited due to
pressures of time or location, the depth of impact
on those taking part was more variable for all
parties – the STEM volunteer, teacher and children. 

● Mediation of activity: planning sheet/website/ 
dialogue/etc.

Some of the teachers and STEM volunteers did 
not use the planning sheet/ resources at all. 
For instance, Gary and Kelly (placement 2) turned
over the planning sheet and made their own notes
during the initial planning meeting in order to
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prepare for the placement (as did Akash and
Jackie). When asked why they had done so, they
indicated that it was more important to ‘talk about’
the ideas and the delivery of the ideas than fill in
the sheet. 

Whereas, in placement 5, it was not possible to
evaluate the impact of the expectation of the
teachervolunteer relationship on how their role
was conducted, as Laura was not present during
the sessions and communication between actual
class teachers and Ryan was not established.
However, this is not to say that the placement was
not a success. On the other hand, what resulted
was that, in this case, it is possible that the
planning tool stimulated the dialogue during the
initial planning meeting. Later on, perhaps, it
became a focus, since the dialogue could not
happen without the presence of the actual teacher
(rather than coordinator). In comparison, the two
cases mentioned previously (Akash/Jackie and
Gary/Kelly) illustrated very clear ideas about what
they were doing from the outset and, hence, the
tools were not felt to be needed.

The joint planning of the activity has also been
identified as a critical moment during the
placement where expectations of the volunteers
and teachers could potentially shift. For example,
whereas Gary (placement 2) was more hesitant in
the beginning in terms of expectations from the
volunteers, he collaboratively delivered a series of
activities with Kelly around her ideas and resources.
Key in terms of planning was meeting ‘in person to
establish a good working relationship’ (Bethany,
postevaluation) between the STEM volunteer and
teacher to ensure a successful placement.

In summary, it can be argued that resources such 
as the planning sheet and website mediated the
planning of the activities and placements, but 
key to a successful outcome was dialogue, and 
the nature of that dialogue, between the actual
class teacher and the STEM volunteer (who had
become more of a science ambassador as the
project unfolded). 

Discussion and conclusion
In conclusion, the more detailed description of
placements 4 and 5 worked in quite different ways:
(i) the STEM volunteerteacher relationship and (ii)

the activity that arises from that relationship. The
activity itself is mediated (to varying degrees) by
the dialogue between the STEM volunteer and
teacher, and the resources provided, i.e. planning
tools, curricular links, etc., by the project team;
STEM volunteers’ repertoire (ideas and use of
objects); and teachers’ repertoire (e.g. pedagogical
content). Thus, this paper critically questions the
means and style of facilitation to be considered by
educators to support the development of
collaborative practices between STEM volunteers
and teachers for meaningful learning experiences
for children. 

Hence, we can see that the extent to which any of
the resources provided by the project team are
implemented appears to depend on the
understanding between the STEM volunteer and
teacher, the volunteer’s pedagogic content
knowledge and prior experience, and their ability,
and (maybe even more so) opportunity to
communicate and plan around their ideas directly
with the teachers prior to the sessions. Ideas and
unique artefacts (which are outside the scope of a
teacher – who does not necessarily consider
him/herself a ‘scientist’ – or are just not available in
the schools) are also valued, not only by the
teachers, but also by children, who get to
experience science in a different ‘light’. 

Similarly, more opportunities to meet (either face
toface or virtually) more than once also appear
essential to ensure that the professional and
pedagogic dialogue continues and that the
relationship is secured prior to the actual session.
As in the case of Jackie and Akash, good
communication with clear expectations on both
sides resulted in a collaborativelyled session that
appeared to enhance children’s enthusiasm in
mathematics, especially in the way they perceived
mathematics in real life.

This paper, therefore, suggests that STEM
volunteer placements require a structured
programme of support, be it facetoface or online,
the focus of which is to facilitate and broker the
relationship between STEM volunteers and
teachers through dialogue, coplanning and co
review. Where coteaching is happening in current
programmes, it was found that enhanced
opportunities to share learning and understanding
were of value to all participants in differing ways.
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Thus, based on the Trajectory Model of
Professional Development (see Bianchi, 2016), the
STEM VIPS project was a means by which to
encourage volunteers to begin to collaborate with
teachers in primary schools – in essence, they were
on their own trajectory of professional
development, moving from ‘participate’ to
‘collaborate’. Arguably, the mediation by the
project and research teams – e.g. through the
provision of resources, the mentoring/support
frameworks, etc. – were all developed to facilitate
them on their journey towards ‘collaboration’ – a
sharing of professional expertise by working
together. Our ongoing challenge as STEM
educators is to explore how we can share expertise
across professions and capitalise on teacher
pedagogical expertise, together with more expert
scientists. In the STEM education sector, it is
suggested that, all too often, teacher expertise is
dismissed or undervalued and opportunities need
to be created that enhance shared collaboration to
provide enriched science experiences for children.

References
Bassey, M. (1999) Case study research in educational

settings. London: McGrawHill Education (UK)
Bianchi, L. & Murphy, C. (2014) Confidence through

Collaboration: coteaching as a model of
continuous professional development between
primary science teachers and STEM researchers.
Paper presented at the 5th International
Symposium for Engineering Education,
Manchester [September 2014] 

Bianchi, L. (2017) ‘A Trajectory Model for the
Development of Teacher Leadership in Science
Education’, Journal of Emergent Science,
(Forthcoming)

Harrison, T.G. & Shallcross, D.E. (2007) ‘Why bother
taking universityled chemistry outreach into
primary schools? Bristol ChemLabS Experience’,
New Directions in the Teaching of Physical
Sciences, Higher Education Academy, (3), 41–44

Harrison, T.G., Hanford, K.L., Cheesman, B.T., Kaur,
G., Franklin, S.D., Laurain, A.M.C. & Shaw, K.E.
(2011) ‘The many positive impacts of
participating in outreach activities on
postgraduate students’, New Directions in the
Teaching of Physical Sciences, (7), 13–18

Murphy, C., Scantlebury, K. & Milne, C. (2015)
‘Using Vygotsky’s zone of proximal development
to propose and test an explanatory model for
conceptualising coteaching in preservice
science teacher education’, AsiaPacific Journal
of  Teacher Education, 43, (4), 281–295 

National Foundation for Educational Research
(NFER) (2011) Exploring young people’s views on
science education. Slough: NFER

Wellcome Trust (2015) Developing great science
subject leadership. Retrieved from:
https://wellcome.ac.uk/sites/default/files/develo
pinggreatsciencesubjectleadership
wellcome2013.pdf Accessed 20/05/16

Dr. Sophina Choudry
Email: Sophina.Choudry @manchester.ac.uk, 
Dr. Lynne Bianchi
Email: Lynne.Bianchi@manchester.ac.uk, 
Dr. Jonathan Chippindall
Email: jonathan.chippindall@manchester.ac.uk
and Dr. Laura Black
Email: laura.black@manchester.ac.uk,
all at the University of Manchester.

Science leadership JES12 Winter 2016/17  page 94

No boundaries, No barriers: the PSTT International Primary Science Conference, Belfast, June 2016



Science leadership JES12 Winter 2016/17  page 95

Consultative Group

Project Developer and Engineering
Champion, SEERIH, The University 
of Manchester. 

Head of the SEERIH, 
The University of Manchester.

Head of Learning and Public 
Programmes, MOSI

Project Researcher 
Research Associate in School of Environment,
Education and Development at The
University of Manchester. 
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University of Manchester. 

Primary school teacher and 
Computing Leader 

Primary school teacher and Maths Leader

Primary school teacher and Maths Leader

Primary school teacher and Science Leader 

Primary school teacher and Science Leader 

Primary school teacher 

STEM Ambassador 
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Postgraduate at The University of
Manchester, Faculty of Life Sciences 

PhD Student in Centre for Doctoral 
Training in Regenerative Medicine, 
The University of Manchester. 
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Appendix A: List of members of consultative and placement groups



Science leadership JES12 Winter 2016/17  page 96

NAME"S#: DATE: 
School where the placement will be held: 

KEY OBJECTIVES OF THE PLACEMENT YOUR NOTES 
(tick the relevant points)

Increase pupils’ curiosity in STEM
Sharing STEM volunteer’s research/job/expertise 
with pupils

Enriching/enhancing delivery of the National Curriculum

Raising awareness of STEM careers & showing what a real
scientist/computer scientist/mathematician looks like

Raising profile of STEM across school
Enhancing teachers’ subject knowledge

PLACEMENT ORGANISATION
When will the placement take place?

How many visits?

Duration of visits?

What will take place before the placement to 
maximise impact?

How will pupils be involved in organising the placement?

What work will pupils do before the placement (e.g.
developing questions, learning about specific topics)?

PUPILS
One class or many? One year group or many?

Working with individual pupils/small groups/whole class?

Are there any specific groups to target? 
(E.g. girls in science)

What is the preference of teacher and volunteer and why?

LOCATION
Where is the best place for the placement to take place?
(classroom, hall, school grounds, offsite, high school)

Why?

Appendix B: STEM Placement Planning Record – Joint tool for STEM volunteer and teacher

☛
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TECHNOLOGY
What technology is available? Interactive Whiteboard
(SMART or Promethean)

Internet Access – yes, no. Have you got the access codes?

Laptops and computers for pupils

iPads or other tablets

Other

RESOURCES
What resources are available in school to support 
the placement?

What resources could the STEM volunteer bring along?

Are there organisations that loan equipment which may
support the placement?

Staff resources – Do any arrangements, e.g. extra support
staff, need to be recruited for this activity? E.g. Teaching
Assistants, parents etc.

Transport – will transport off site be required?

BEHAVIOUR
What behaviour management systems are in place? 
How can the STEM volunteer  use these?

PLACEMENT IMPACT $ LEGACY
What will happen after the placement? 

What impact do you expect this to have?

EVALUATION
How will the effectiveness of the placement be measured?

From perspective of teacher/volunteer/pupil?

OTHER INFORMATION
e.g. timings of school day, STEM volunteer dress code,
issues around working with groups of children
independently or with supervision, name of Headteacher,
parking facilities, lunch arrangements.

Appendix B cont.

☛



Science leadership JES12 Winter 2016/17  page 98

Placement

1

2

3

4

5

6

STEM Volunteer

David – computer science

Kelly – PhD (cloud aerosol interactions)

Julia – medical doctor and PhD (intestinal health)

Akash – PhD (mathematics / avalanches)

Ryan – PhD (stem cells and electrical stimulation)

Kelly – lecturer (dental material)

Ideas

‘To the basics of how a computer
works’ with programming.

‘A workshop that we can take to a
school… with clouds. We make
clouds and we show why aerosols
are important to making clouds
and there’s other stuff. There’s
one about acids in the
atmosphere, one about counting
particles in the atmosphere…’

‘To intestinal health issues with
practical handson activities 
with children’.

‘To bring in a mathematics
avalanche demonstration and
design the activity around it’.

‘Interactive demonstrationtype
workshops or even just trying 
to tell them just what life is like as
a scientist’.

Activities on dental hygiene.

Appendix C: Overview of STEM VIPS ideas for placement activities


