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Welcome! 
 
Thank you for registering for VICEPHEC18 and allow me to be the first person to welcome                

you to the conference. This event has always been a great opportunity to network, catch up                

and share new and exciting developments in the field of education. We hope that the               

programme this year continues on the success of previous conferences. 

And if this is your first VICEPHEC, then a very special welcome to you! You are joining a                  

fantastic and supportive community of educators, and we look forward to hearing about the              

great work you are doing. 

 

Within the many pages of this document you will find details about the schedule, logistical               

information regarding venues and travel, as well as each abstract for all presentations,             

workshops and posters taking place during the conference. There may be additional            

information made available during the conference so please keep your eye on the live              

version of this document (use the QR code on your name badge), on Twitter              

(@VICEPHEC_18) or announced during the sessions. 

 

Don’t forget to tweet during the conference, and use the #VICEPHEC18 hashtag. 

 

If you have any questions before or throughout the conference please speak to one of the                

team - they’ll be wearing the black lanyards. 

 

Finally, enjoy yourself! 

 

Matt 

Chair of VICEPHEC18 

  



 

Code of conduct 
 
The ViCEPHEC18 committee values the participation of everyone and hopes that all            
attendees have an enjoyable experience. Accordingly, all attendees are expected to show            
respect and courtesy to other attendees and staff.  
 
ViCEPHEC18 is dedicated to providing a discrimination and harassment-free conference          
experience for everyone. Discrimination on the basis of, for example, gender and gender             
identity, sexual orientation, disability, physical appearance, marital or civil partner status,           
gender reassignment, race including colour, nationality, ethnic or national origin, religion,           
belief, disability, being pregnant or having a child, age, and level of intellectual/professional             
attainment will not be tolerated. Harassment includes offensive communication related to           
gender and gender identity, sexual orientation, disability, physical appearance, body size,           
race, religion, sexual images in public spaces, deliberate intimidation, stalking, following,           
harassing photography or recording, sustained disruption of talks or other events,           
inappropriate physical contact, and unwelcome sexual attention. We do not tolerate           
harassment of conference participants in any form. Participants asked to stop any harassing             
behavior are expected to comply immediately. Exhibitors at sponsor booths or similar            
activities are also subject to the anti-harassment policy.  
 
All communication should be appropriate for a professional audience including people of            
many different backgrounds. Sexual language and imagery is not appropriate for any            
conference venue, including talks.  Be careful in the words that you choose.  
Be kind to others. Do not insult or put down other attendees. Behave professionally.              
Remember that harassment and sexist, racist, or exclusionary jokes are not appropriate for             
ViCEPHEC18.  
 
If a participant engages in behavior that violates this code of conduct, the conference              
organisers may take any action they deem appropriate, including warning the offender or             
expulsion from the conference with no refund.  
 
Thank you for helping make this a welcoming, friendly event for all. 
 
[This Code of Conduct was forked from the XRM2018 and PyCon 2017 Codes of Conduct which were 
forked from the Geek Feminism wiki, created by the Ada Initiative and other volunteers, which is 
under a Creative Commons Zero license, with further material drawn from the Royal Astronomical 
Society Code of Conduct, under a Creative Commons Attribution 3.0 unported licence] 
 
  

https://creativecommons.org/licenses/by/3.0/


 

Name badges and pronouns 
To improve inclusiveness at VICEPHEC18, we are creating mechanisms through which you            
and others can indicate which gender pronouns you use on your name badge. Currently, we               
are providing space on your name badges in which to write your pronouns. In doing so, we                 
aim to: 
 

● Make it easy for you to know which pronouns to use for someone you just met,                
especially if you’re unsure about their pronouns. 

● Make it easy for people to communicate their pronoun sets to others, especially for              
people who use uncommon pronouns or who have recently changed which pronouns            
they use. 

● Prompt conversations among delegates about gender, and raise awareness that          
gender is complicated. 

● Create a welcoming environment for people of all genders. 
 
In addition to she/her/hers and he/him/his, other pronoun sets include they/them/theirs           
and ze/zir/zirs. Each of these pronoun sets includes subjective, objective, and possessive            
cases. When a pronoun is used as the subject (object) of a sentence, the subjective               
(objective) case is appropriate; the possessive case, on the other hand, is used to show               
possession. For example, 
 
Subjective: [She, he, they, ze] is/are giving a presentation on Friday. 
Objective: I asked [her, him, them, zir] to meet me at the poster session. 
Possessive: That laptop is [hers, his, theirs, zirs]. 
 
Gender can be fluid, and many of the people you will encounter at VICEPHEC18 will fall at                 
various places across the spectrum. Some people may use gender pronouns that are             
unfamiliar to you and/or may not align with your own (often subconscious) assumptions or              
expectations. Referring to a person with pronouns other than those used by that person is an                
example of misgendering. To reduce instances of misgendering at VICEPHEC18, please           
use the pronouns indicated on attendees’ name badges. Note that some people may choose              
not to state their pronouns on their name badges. In these cases, it may be appropriate to                 
ask which pronouns the person uses – never assume someone’s gender. 
 
If you have questions or suggestions related to gender pronouns or how we can all               
contribute to environments that are inclusive of people of all genders, there are several              
resources at VICEPHEC18 that you may find helpful. The conference Code of Conduct can              
help guide us in our interactions, and provides an avenue for reporting and investigating              
potential violations.  
 
[This guidance for use of pronouns has been adapted from the American Association of Physics 
Teachers in use at their National Meetings. 
https://www.aapt.org/Conferences/sm2018/upload/AAPT_pronouns_letter_FINAL.pdf] 



 

Quick Reference Guide 

Preparing your contributed presentations  

General Advice 

Presenters should aim to make their talk, poster or workshop accessible to all, and speakers               
should make use of the microphones provided. Please be aware of the ViCEPHEC18 code              
of conduct when preparing your material. 

Plenary Talks: 

The time allotted for the plenary/keynote sessions is 45 minutes for the presentation, and a               
further 5 minutes for questions. Plenary speakers may either use their own devices or the               
University of Sheffield networked PC. If you wish to upload your presentation in advance,              
you may do so - please send your file (powerpoint or pdf preferred) or a dropbox/cloud                
storage link to vicephec18@sheffield.ac.uk.  

Contributed Talks: 

The time allotted for contributed talks is 10 minutes for the presentation, and a further 3                
minutes for questions. The presentation in its final form (or a dropbox/cloud storage link)              
should be emailed to vicephec18@sheffield.ac.uk by Monday 20th August. All presentations           
should be in either powerpoint or pdf format. 

Oral bites: 

Oral bites must not overrun 5 minutes, and presenters should aim for as few slides as                
possible. The presentation in its final form (or a dropbox/cloud storage link) should be              
emailed to vicephec18@sheffield.ac.uk by Monday 20th August. All presentations should be           
in either powerpoint or pdf format.  

Posters:  

Posters should be either A0 (portrait orientation) or A1 (landscape orientation). Velcro sticky             
tabs will be provided. Some posters include an informal interactive lunchtime presentation,            
but we would ask that all presenters spend some part of each poster session in the vicinity of                  
their posters. 
Please bring your posters to the registration desk. We will arrange for posters to be set up in                  
the presentation venue for you. 

Workshop Material:  

Any material to be printed should be sent in by Monday 20th August. If you have any other                  
logistical requirements, please liaise with the LOC as early as possible. 
 

  



 

Key locations  
 
Endcliffe Village/The Edge - Accommodation 
 

● The Edge - customer services/reception for the Endcliffe Village. Wednesday events           
will take place at Endcliffe. 

● The Village Store is a convenience shop located behind The Edge and opposite             
Derwent block at the Ranmoor/Endcliffe accommodation. It’s the closest         
mini-supermarket to Endcliffe. 

 
The Richard Roberts Building - Thursday: 

● Richard Roberts Atrium - The Brook Hill entrance to the Richard Roberts building             
takes you directly into the atrium.  

● Richard Roberts Auditorium - Entrance from the atrium. 
● Richard Roberts Seminar Rooms - follow the signage from the atrium 

 
The Hicks Building - Friday: 

● Lecture Theatre 1. Take the lift or go down two flights of stairs from the main                
entrance. 

● Lecture Theatres A, C and E. Access via the South entrance to the Hicks building               
(disabled access around the corner). LTA is on the ground floor. Take the lift or stairs                
up one floor for LTC, and up three floors for LTE. 

● Lecture Theatres 5 & 7 - E floor. Take the lift or go up one flight of stairs from the                    
main entrance. Follow the signage across the bridge. 

● D13 - ground floor. Take the corridor that runs to the left from the entrance foyer. D13                 
is the first room immediately on your left. 

● E39/Media Room - E floor. Conference administration and secure storage room.           
Take the lift or go up one flight of stairs from the main entrance. Follow the signage                 
down the corridor. 

 
 
The Student Union Building - Poster Session (Friday): 

● Fusion & Studio - Level 2 of SU building. Follow the signage from the concourse. 
 

Kelham Island 
● Kelham Island Industrial Museum is a 45 minute walk from The Edge, 20 minutes 

walk from the University, and 10 minutes walk from Shalesmoor tram stop. Transport 
arrangements for the conference dinner will be provided on arrival. 

  

http://withus.com/hustleandbustle/the-village-store/
http://www.simt.co.uk/kelham-island-museum


 

Travel arrangements 
Various maps and travel advice are available on the main university website at 
https://www.sheffield.ac.uk/visitors/mapsandtravel. The page on local public transport can be 
found at https://www.sheffield.ac.uk/visitors/mapsandtravel/local-public-transport and the 
Travel South Yorkshire public transport map (pdf) can be downloaded at the following link: 
https://www.travelsouthyorkshire.com/WorkArea/DownloadAsset.aspx?id=3886 
 
The easiest way to reach the University from Sheffield Train Station is to take a blue tram 
towards Malin Bridge - ask for the ‘University’ tram stop. Your return tram will be labelled 
‘Halfway’ - use the platform furthest from the Hicks Building, near the Henderson’s Relish 
building.  The 120 bus is the best option for travel to/from Endcliffe Village. 
 
If you require a taxi on Friday afternoon, please use the following form and we will do our 
best to facilitate this: https://goo.gl/forms/SLLxcSVBUWvR5Of92 

Parking 

If you wish to park at the accommodation you can do so free of charge but you must display 
the permit sent by email.  
Parking is available near the conference venue but unfortunately is not free - the closest car 
park is a QPark (https://www.q-park.co.uk/en-gb/cities/sheffield/durham-road/)  

 

Useful maps: 

 
Endcliffe Village 
https://www.sheffield.ac.uk/polopoly_fs/1.748748!/file/endcliffe.pdf 

 

https://www.sheffield.ac.uk/visitors/mapsandtravel
https://www.sheffield.ac.uk/visitors/mapsandtravel/local-public-transport
https://www.travelsouthyorkshire.com/WorkArea/DownloadAsset.aspx?id=3886
https://goo.gl/forms/SLLxcSVBUWvR5Of92
https://www.q-park.co.uk/en-gb/cities/sheffield/durham-road/
https://www.sheffield.ac.uk/polopoly_fs/1.748748!/file/endcliffe.pdf
http://cms2.shef.ac.uk/polopoly_fs/1.748746!/image/endcliffe.gif


 

Interactive Campus Map 
http://ssid.sheffield.ac.uk/campus-map/ 
 

 
  

http://ssid.sheffield.ac.uk/campus-map/


 

Sheffield City Centre 
https://www.sheffield.ac.uk/polopoly_fs/1.790598!/file/city-centre.gif 

 
 

https://www.sheffield.ac.uk/polopoly_fs/1.790598!/file/city-centre.gif


 

 

WiFi access 
Internet access is available via Eduroam and the WifiGuest networks. Full instructions on 
how to set up access for apple, windows, linux and android devices can be found at: 
https://www.sheffield.ac.uk/cics/wireless/connect 
 

Contacts/Help during the conference 
 
You can contact the local organising committee:  

● by email: vicephec18@sheffield.ac.uk 
● on twitter @ViCEPHEC_18 
● in person:  

via The Edge reception (evenings)  
Richard Roberts atrium (Thursday)  
Hicks Foyer (Friday) 
 

In Case of Emergency 
Dial 4444 from any networked phone on campus to report emergencies to the University 
(alternatively 0114 222 4444 from a mobile). 
 
The fire alarm assembly point is on the main university concourse underneath Brook Hill 
flyover. 

  

https://www.sheffield.ac.uk/cics/wireless/connect
mailto:vicephec18@sheffield.ac.uk
https://twitter.com/ViCEPHEC_18


 

Conference Timetable 

Overview 
 

 

 

Wednesday 
15:00 Group Meetings and satellite events 

17:00 Check in and Networking at The Edge (accommodation) 

19:00 BBQ at accommodation 

  



 

Thursday - Richard Roberts building 
 

09:00 Registration Atrium 

11:00 Welcome Auditorium  

11:05 Keynote 1 Auditorium 

12:00 Oral Bytes A Auditorium 

 

 
 

12:30 Lunch Atrium 

13:30 Workshops See signup sheets 

15:00 Coffee Atrium 

15:30 Presentations Auditorium 

 

 
 
  



 

16:30 Oral bytes B 
 

 
 
17:00 Networking @ The Edge 
 
18:30 Coach departs for conference dinner 
 
19:00 Conference Dinner at Kelham Island Industrial Museum 
 
23:30 Coach departs Kelham Island. 

  



 

 

Friday - Hicks Building 
 
09:00 Keynote 2 Lecture Theatre 7 

10:00 Parallel talks:  

 

Session A1 Lecture Theatre 7 

 
 

Session A2 Lecture Theatre 5 

 
 
11:00 Coffee D13 



 

11:30 Parallel talks: Session B 
Session B1 Lecture Theatre 7 

 
 

Session B2 Lecture Theatre 5 

 
 
12:30 Lunch and Posters - (in Students Union) 

14:30 Keynote 3 

15:30 Awards and Closing remarks 

  



 

Catering 

Wednesday evening - BBQ 

6oz Chargrilled Burger in a Sesame Topper Bun 

Jumbo Pork Sausage with Fried Onions 

Rosemary and Garlic Marinated Chicken Drumstick 

Vegetable Quarter Pounder Burger, Quorn Sausage, Vegetable Skewer (v)  

A Selection of Seasonal Salads, Dressings and Relishes 

 

Thursday evening - conference dinner 

Starter 
Yorkshire Blue Cheese Tartlet 

Dressed Rocket & Parmesan Shavings 

 

Main Course 
Steak & Ale Pie or Mushroom & Asparagus Pie 

Rich Gravy 

Creamed Potatoes 

Yorkshire Caviar (Minted Mushy Peas) 

Sheffield’s Own Henderson’s Relish 

 

Dessert 
Vanilla Cheesecake with Raspberry Coulis 

 

Fresh Ground Coffee and Mints 

Table wine - one red, one white, and one other on request 

 

 

All dietary requirements stated at registration have been passed on to our caterers. If you               

have any queries please get in touch. 



 

 

Abstracts 

 

Keynote 1 
“Feedback – Moving From “Feed Me” To A Collaborative Engagement With Learning.” 
Professor Deborah Murdoch-eaton, The University Of Sheffield 
 
Professor Murdoch-Eaton is Dean of Medical Education at the University of Sheffield and is              
a National Teaching Fellow. Within her broad research interests she is looking at how              
feedback is built (particularly within an “educational alliance”), recognised and utilised by            
learners as well as the role and impact of cultural perceptions of feedback. 
 

 

Keynote 2  
“Applications Of Mathematical E-assessment To Support Learning And Teaching.” 
Dr Chris Graham, Newcastle University 
 
Dr Graham is the Director for E-Learning at the School of Mathematics, Statistics and              
Physics at Newcastle University. As part of this role he manages e-assessment and             
oversees the Numbas project. Numbas is open-source maths e-assessment software that is            
widely used across the University and worldwide. 
 
 

Keynote 3 
Title Tbc 
Professor Andrea Sella, UCL 
 
Professor Sella has long used e-Learning tools to strengthen his teaching. He is extensively              
involved in the testing and development of new approaches to laboratory practice and for              
formal teaching and the trialling of improved self-study methods for students. This includes             
the development of online and video resources for teaching, and the development of new              
practical modules that combine teamwork, coding, and measurement. 

  



 

Workshops 
 

Are you smarter than an 18 year old? Prior knowledge in the school to 
university transition in chemistry. 
Dr Kristy Turner, Dr Jacquie Robson, University of Manchester and Bolton 
School/Durham University 
 
The English A level has long been considered a ‘gold standard’ qualification for entry 
to higher education. A qualification with a long, proud history stretching back more 
than 60 years, it has had several iterations in recent years, each having a significant 
impact on its generation of learners. The conceptual knowledge and skills covered in 
A level chemistry present a significant factor contributing to successful transition to 
undergraduate study. This interactive workshop will cover the major conceptual 
themes in chemistry A level including how this has changed over time and the thorny 
issue of the balance between depth and breadth of understanding. Examples of the 
new mathematical requirements and practically focused questions will be shared. 
Time will also be given to discussion of the role of the assessment regime in shaping 
the learner’s experience at A-level and how this may impact transition to 
undergraduate study. 
 
This workshop will challenge participants existing beliefs about their students’ prior 
learning in chemistry through a range of activities and discussions. This should enable 
participants to make informed choices about transition activities in their own 
institutions. 
 

 
“All in all, the results were not so bad”: A workshop to improve scientific 
literacy.  
Mossy Kelly, University of Hull 
 
The scientific report is a staple assessment tool in the undergraduate laboratory, and 
a key component in a professional scientist’s toolbox. Similarly, recent government 
reviews have noted that excellent scientific literacy is heavily desired by employer’s 
wishing to find their recent graduates to be ‘work-ready’. Traditionally, this kind of 
communication has been taught to students as an implicit, technical skill; that there is 
a right and wrong way, and students must be assessed enough times throughout their 
undergraduate career to learn the ‘right’ way to write a report. What is less 
emphasized however, is that the scientific report represents an insight into a student’s 
expression of ideas, values, and attitudes towards science. When applied to discourse 
analysis, this is known as their epistemic stance. The scientific report also represents a 
perspective on a student’s ability to comprehend a particular experiment or 
concept. By the very nature of this type of assessment, it is almost a completely 
authentic look at a student’s use of sense-making – the term given to a student’s 
ability to make sense of epistemological and conceptual issues. As part of a wider 
undergraduate curriculum development, we have taken a design-based-instruction 
approach to helping our students become more scientifically literate. Guided 
scientific writing exercises have been designed and implemented in a first-year 
undergraduate physics laboratory, based on something close to the ADDIE model of 
learning support. The goal of the exercises is three-fold: first to understand students’ 



 

epistemology when writing reports such that we can support their personalized 
education; second to discover common issues students face when writing about their 
own work, and third to encourage meta-cognition and reflection when writing. In this 
workshop, you will take the role of students and work on a guided technical writing 
exercise to write small sample pieces of text using peer instruction.  
 
 
Rethinking University Assessment by Focusing on Programme Outcomes 
Samantha Pugh, University of Leeds 
 
A current issue that is often highlighted by academics is a modular approach to 
learning. Students become concerned with passing each course within a programme 
without maintaining a holistic view; perhaps because they never need to in order to 
be successful on the programme. In this respect, the connection between the 
assessments (usually modular) and the programme learning outcomes are often not 
explicit. 

 
In the UK, for the last 20 years or so, Key Stage 5 (High School Final examinations) has 
been taught and assessed in a modular fashion, leading academics to believe that 
students are used to modular learning and assessment, which is then reinforced in HE. 
From 2018, all students will experience synoptic, final examinations at A-level. This 
presents a golden opportunity for universities to rethink their programme structure and 
assessment strategies. 

 
My research focuses on the relationship between programme learning outcomes and 
assessment design. Using semi-structured interviews with Faculty, I have worked with a 
range of disciplines (STEM, Arts and Social Science) to reimagine assessment for a 
degree programme, with a focus on synoptic, summative assessment linked to 
programme learning outcomes. 

 
I will propose a framework for programme assessment redesign that may be adapted 
for other institutions in any discipline. 

 
Participants will be engaged through small-group activities. The session will have 
introductory information and then the participants will work in groups on specific 
questions. Typically after 10 mins of group discussion the groups will feed back to the 
whole session. This cycle will be repeated for different discussion topics, finishing off 
with a summary of the main points and the next steps for making change happen. 
 

  



 

Networking/Discussion Session 
 

Working together: Identifying opportunities for collaboration in educational 
research 
This workshop will be run collaboratively by: Ross Galloway, Judy Hardy, Sally 
Jordan, Derek Raine and Alison Voice. Edinburgh, Open, Leicester and Leeds 
Universities 
 
The aim of this workshop is to explore areas of educational research in HE physics and 
chemistry that might benefit from collaboration across institutions. By creating a map 
of current or potential themes and linkages the workshop will illuminate common 
areas and provide a basis for collaboration. This should allow us all to make greater 
headway and impact by working together to conduct robust research and develop 
evidence based practice. 

 
All are welcome, whether you have many years' experience or are just dipping your 
toe in the water of educational research. The aim is explore how we can bring the 
community closer together, to help us all make efficient use of the time and resources 
we have. 
 
 

  



 

Oral Presentations 
 

 
Developing Extracurricular skills in undergraduate teaching labs: the small 
business experiment 
Paolo Coppo, Warwick University 
 
Over a two year collaboration with Monash University, we have identified a mismatch 
between the skills employers desire from graduate students in Chemistry and the skills 
students develop during their degree program. In addition, our collaborative survey 
suggests students are aware of the job market and want to develop extracurricular 
skills such as communication, team work and market awareness. In response to this 
need, we have developed an undergraduate lab experiment which involves running 
a small business as a team of three to five students. The students need to identify roles 
and responsibilities (CEO, CFO, CTO), budget the work they want to carry out and bid 
for work accordingly. In the lab, the teams (companies) use a range of analytical 
techniques to identify unknown chemicals, but more importantly learn to streamline 
their work to optimise the time and budget required and maximise the profit. 
Assessment comes in the form of a 10 minute team presentation to the investors, 
during which each company is asked to provide a lowdown of their financial results, 
as well as justify the strategic approach adopted to identify the chemicals. The 
experiment is open ended and options such as the merging of two different 
companies, as well as the acquisition of a struggling company by another are 
encouraged. The desired extracurricular learning outcomes involve teamwork, 
business awareness, presentation and communication. In this contribution, we report 
on the results of our first successful year running the experiment in this format. 
 
 
Lecture capture is brilliant-embrace it! 
Annabel Cartwright, Cardiff University 
 
Within two years Cardiff has gone from no recordings to more than 90% of physics 
lectures being recorded for students this year. Usage statistics for first year students 
show that those with the weakest A level grades are the ones who use the recordings 
most intensively. I will present other statistics from the pattern of use of the lecture 
videos showing that the recordings are mainly used to recap short segments of the 
lectures, rather than being watched in their entirety. On the basis of this successful 
and very popular innovation I will make recommendations on best practice. 
 
 
Imperial Visualisations: the outcome of staff and students working in 
partnership. 
Caroline Clewley, Imperial College London 
 
Physics students are adept at manipulating mathematical equations; however they 
often lack conceptual understanding of scientific principles because they have 
difficulty visualizing them. In order to aid student’s learning of abstract concepts, a 



 

team of physicists at Imperial College London started up ‘Imperial Visualisations’: a 
suite of online interactive visualisations in Jupyter Notebooks and Javascript, used in a 
wide variety of different learning settings. The visualisations target abstract key 
concepts within Physics and other subjects of which students struggle to gain a deep 
conceptual understanding, e.g. vector algebra & calculus, electricity & magnetism, 
and mechanics & wave behaviour, which have applications in many STEM courses 
across College. They are created in partnership with a large multidisciplinary team of 
summer students, who take a high degree of ownership of the project in terms of 
which concepts to target and the design of the visualisations. We have initiated a 
research project in order to gain insight into the broad question: what difference do 
partnerships make? In particular, we aim to determine whether the participating 
students underwent a shift in perceptions and a change in identity – both measures 
of success of a true partnership. To this end we have evaluated students’ reflective 
accounts after taking part in the project and held a number of in-depth interviews. 
Early findings show changes in self-efficacy in relation to both their technical and 
transferrable skills and greater appreciation of the complexity of educational design. 
In this presentation, I will outline the Imperial Visualisations project and the (interim) 
results of our research project focussing on the impact of staff-student partnerships. I 
will conclude with a consideration of how this project can provide a model for future 
collaborative projects to develop educational resources in higher education. 
 
 
 
 
Assessing the impact of A-level reform on the practical Chemistry skills of 
students entering university. 
Catherine Smith, Hinckley Academy and John Cleveland Sixth Form Centre 
 
In Autumn 2011 over 500 students in the first year of an undergraduate degree course 
in the UK were questioned regarding their experience of practical Chemistry at 
school level. Students answered questions via an online survey about the frequency 
and type of practical work undertaken in school Chemistry lessons, and were asked 
to state their perceived confidence in using a range of Chemistry apparatus and in 
carrying out a number of practical procedures. Since 2011, a reform of A-level 
qualifications has occurred. A new A-level Chemistry qualification was established for 
first teaching in September 2015. In the reformed qualification, the direct assessment 
of practical skills no longer contributes to the primary A-level grade but forms a 
separate ‘endorsement.’ The intention behind the new arrangements was to 
facilitate more frequent practical work that was better integrated with course 
content and was assessed in a valid and manageable way. In Autumn 2017 the first 
cohort of students to have undertaken the reformed A-levels entered university. In 
order to assess the impact of the new reforms on practical work, a further 171 first 
year undergraduate students undertook an identical online survey to that completed 
by students in 2011. The results were analysed for significant differences. Since the 
reforms, a number of bodies have undertaken studies to assess the impact of the new 
reforms on the practical skills that are acquired by students. The results that will be 
shared in this presentation will sit well alongside the outcomes of these other studies.  
 
 



 

   



 

Gamification of Chemistry and Physics Education (WIP) 
Duncan Parker, University of Leicester 
 
This talk will present two case studies of gamification in the chemical and physical 
sciences. Firstly, showcasing a strategy for providing support to revision of 
mathematical and physical concepts through existing VLEs as well as the impact that 
this has on engagement with the subject. 
The second study highlights the role gamification can play in creating a more active 
learning experience in pre-laboratory resources enabling the learner to analyse new 
situations before applying this knowledge in the laboratory. 
 
 
A near-peer led transferable skills course 
Christopher Adams, University of Bristol 
 
“Employability skills: words that induce extended rants from some senior academics 
about how they never needed such things and turned out just fine – shortly before 
they stroll late into the auditorium to deliver an impenetrable lecture or shout at their 
research team to work harder.” (David K. Smith, Education in Chemistry, 2016) As 
Smith implies, academics are absolutely the worst people to try and teach any kind 
of soft / transferable / employability skill to undergraduates. They haven’t written a CV 
in years, self-plagiarise left, right and centre, and wouldn’t be able to use Endnote if 
they were paid. Given this, a transferable skills unit for first-year chemistry 
undergraduates has been constructed so that it can be delivered entirely by 
undergraduate facilitators from later years of the course. This works very well – the 
facilitators were unanimously positive about their experience of leading the course, 
and reported improvements in their confidence and presentational skills, and the 
first-years appreciated getting to know an older student and hearing their 
perspective on things. I will talk about how this was arranged and managed, and the 
pros and cons of such a scheme. “I thought my session leader was exceptional, 
because he was very clear and confident when presenting the sessions, but he was 
also very friendly, making the sessions more informal which was good!” “I learned a lot 
and found it a great experience; Really nice having a group of facilitators so we 
could be covered if couldn’t make it; biscuits needed.” 
 
 
Introducing programming to undergraduate chemists: and the tools we’ve 
developed to help them  
Andrew McCluskey, University of Bath 
 
Over the past two years, the Department of Chemistry at the University of Bath has 
begun the process of introducing programming in Python to the undergraduate 
curriculum. During this time, I have been a PhD student, first-year undergraduate tutor 
and laboratory demonstrator in the Department and have been closely involved in 
the development of this course as well as its teaching. This past year, I pioneered the 
use of Python programming through the Jupyter notebook interface to enhance my 
physical chemistry tutorials. In this presentation, I will discuss the methods used to 
include Python within the tutorial environment, introducing how it was able to 
facilitate understanding by enabling immediate feedback and how students 



 

unfamiliar with programming were able to see how such tools could directly impact 
their work. Furthermore, I will present details of student feedback from this 
‘experiment’ and identify what I feel is the best-practice for using programming as a 
teaching tool. Additionally I will present pylj, a Python code written to facilitate 
student interaction with classical simulation. This software allows students to perform 
atomistic simulation to probe topics from physical chemistry that are covered in their 
lecture material. The fact that the program is written in Python means that it is easy for 
inquisitive students to interact with and hack the underlying code. I will show how pylj 
will be used in the undergraduate teaching laboratories at the University of Bath and 
well as discuss how it could be easily introduced at other institutions. For more 
information about this project please visit: pythoninchemistry.org 
 
 
Using experimental design to teach students how to apply theory in practice 
Ravi Singh and Nimesh Mistry, University of Leeds 
 
At Leeds, we have been interested using experimental design as a method for 
teaching students how to apply chemical theory in synthetic chemistry. In recent 
years we have introduced a number of inquiry-style experiments where students learn 
these skills as part of our 1st and 2nd year lab courses.1,2 In this presentation we will 
describe a series of workshops we introduced into our 1st year practical course that 
further enhances students’ understanding of how chemical knowledge is applied in 
practical chemistry, and provides an opportunity for students to apply this knowledge 
in practice. In the first workshop students are learn how a the chemical and physical 
principles that underpin how synthetic experiments, from the structure and properties 
of solvents to how various synthetic techniques work. In the second workshop students 
are asked to apply their understanding to a medicinal chemistry research project in 
our department developing factor Xa inhibitors. In groups, students designed a full 
experimental procedure including reaction set-up, solvent, base and purification 
strategies. The proposals were then submitted to a researcher (Singh) on the project 
who performed the student-designed experiments and submitted the compounds for 
biological screening. The results of the experiments and biological activity were fed 
back to the students at the end of the course. After explaining the delivery of these 
workshops we will discuss our evaluation, focusing on the effect these activities have 
had on students’ knowledge, experience and confidence of applying theory to 
laboratory practice 
 
 
Modifying the Science Motivation Questionnaire-II (SMQ-II) for investigating 
discipline-specific motivation in STEM classroom environments 
Jack Barbera, Portland State University 
 
The landscape of factors that impact student learning is vast. Research has shown 
that mediators to academic success exist both internal and external to the classroom. 
(1) Recent reports note that student dispositions and motivations to learn within 
Science, Technology, Engineering, and Mathematics (STEM) disciplines are largely 
understudied and are of “central importance”. (2,3) While interest in evaluating the 
impacts of student motivation within STEM disciplines is growing, there are few 
psychometrically-sound instruments with which to do so. This project seeks to provide 



 

psychometric evidence of the discipline-specific versions of the Science Motivation 
Questionnaire-II (SMQ-II) (4) across Biology, Chemistry, and Physics. The uniform 
functioning of discipline-specific versions of the SMQ-II would allow for consistent 
evaluation of the motivational impacts of various learning environments across these 
STEM disciplines. The SMQ-II was developed to probe a range of motivational 
sub-factors within college-level science courses. The SMQ-II developers proposed that 
replacing the word ‘science’ in each item with ‘biology’, ‘chemistry’, or ‘physics’ 
would provide discipline-specific versions of their instrument. (4) However, as one’s 
motivation is context-dependent, (5) it cannot be assumed that the discipline-specific 
wording variants will necessarily align with the same measurement model. Therefore, 
to provide sound psychometric evidence, the proposed wording variants need to be 
tested against the measurement model on which the SMQ-II was developed. Our 
recent publication in Chemistry Education Research and Practice (6) reported the 
issues found across course and wording variations of the SMQ-II. These results, 
combined with qualitative investigations, were used in producing a modified version 
of the Science Motivation Questionnaire-II (mSMQ-II). This talk will present the 
modified version along with psychometric evidence on data from its administration as 
‘science’ and ‘chemistry’ versions. The results from this chemistry phase will help to 
establish modified versions of the SMQ-II for use in biology and physics courses.  
 
 
Addressing the gender imbalance in physics at third-level for undergraduates 
Gráinne Walshe, Vincent Casey, Ian Clancy, David Corcoran, Elora McFall, 
Maria Quinn, and Deirdre Ní Eidhin , University of Limerick 
 
Females are under-represented in physics at third-level in Ireland. National three-year 
average data (2013/14 to 2015/16) indicates that 22% of Irish physics undergraduates 
are female, while 29% of PhD students are female. In the UK the equivalent figures are 
21% female at undergraduate level and 23% female at PhD level. In line with national 
and international data, the Department of Physics at the University of Limerick (UL) 
also has relatively low proportions of female undergraduates (26%), postgraduates 
(32%) and staff members (26%). In 2017/18, the Department of Physics developed a 
range of measures to address this, including outreach activities and career 
development supports. The department ensures that there is a visible gender balance 
of persons engaging in outreach activities and on promotional materials. Female 
physics students are encouraged to apply for scholarships/awards and are supported 
to participate in career building workshops, conferences and activities. One of these 
was a pilot intervention, the SOPHia project, developed in collaboration with the 
Science Learning Centre at UL. This project aims to encourage female school 
students to take up physics as a subject for the Irish Leaving Certificate, because the 
imbalance at undergraduate level is primarily due to the low uptake of physics by 
females at school. The pilot intervention consisted of UL physics students visiting three 
secondary schools to deliver a workshop to female lower-second level students. The 
workshop was concerned with informing students and challenging stereotypes of 
who does physics. The facilitators also told their own story of how they came to study 
physics. This was central, as role models should be close in age, experience and 
background to the female school students. Feedback indicated that the school visits 
had a positive impact on school student perceptions of, and intentions regarding 
taking up physics as a subject for their Leaving Certificate. 



 

 
 
Should students work with their friends? 
Alison Voice, University of Leeds 
 
We probably all agree that students learn much about their discipline from talking 
and discussing together. But how should such groups be formed? Should students be 
free to choose their own working partners? Should staff assign them? Does it matter? 
What do students think? How do we maximise learning for all? What are the factors to 
consider? This session will address all these issues, describing research undertaken with 
1st year students, to investigate peer interactions in group situations. A summary of 
the methodology will be given to put the work in context and allow delegates to see 
how they could undertake this approach in their own teaching. Data, results and 
conclusions will be presented to provide greater understanding of peer interactions 
and suggest ways to enhance the learning experience of all students in group 
situations. 
 
 
Chinese students' expectations vs reality in studying on transnational 
UK-China degrees 
Gita Sedghi, Philippa Cranwell, Mike Edwards, Kathrine Haxton, Julie Hyde, 
Elizabeth Page, Daniela Plana, James Wright, University of Liverpool 
 
This collaborative study was conducted by four UK universities delivering joint 
Chemistry degree programmes with Chinese universities. In this mode of delivery, 
students spend two or three years studying at a Chinese partner-university before 
spending their final year(s) at the UK institution, then achieving a BSc from their UK 
partner-university, and in some cases from their Chinese university as well. Students’ 
expectations of life and study in the UK, their independent study habits and 
engagement with English as a foreign language were investigated by a round of 
questionnaires during the semester before arrival in the UK. Data from these surveys, 
conducted whilst in China, revealed three major points. Firstly, they expected that in 
the UK the nature of teaching would change to less didactic formats with more study 
independence. Secondly, that generally students used Chinese language textbooks 
and websites most often. Finally, they anticipated difficulty in understanding lecturers 
in the UK, but were generally moderately confident about their English 
communication. Surveys and focus groups in the semester after the students’ arrival in 
the UK highlighted the changes in student attitudes and determined whether their 
preconceptions were valid. It was shown that the Chinese students highly valued 
group-work with UK students and a collaborative approach to learning. In addition, 
they engaged with English-language literature (websites and research papers) more 
often. Interestingly, students at some of the institutions in this study described stark 
contrasts in their readiness to approach UK academic staff compared with those in 
China due to cultural differences in perceptions of University hierarchy. The 
conclusions from this work are drawn on to outline how students, particularly Chinese 
nationals might be well-accommodated on transnational Chemistry degrees. Our 
own experiences at setting up, teaching and developing these courses are also 
explored. 
  



 

 
   



 

Graduate Teaching Assistant (GTA) studentships at The University of Sheffield: 
from the student’s perspective 
Zoe Smallwood, University of Sheffield 
 
The implementation of Graduate Teaching Assistants (GTA’s), graduate students 
recruited to teach on undergraduate-level degree programmes, is common in UK 
and overseas institutions.[1] As the landscape of UK higher education constantly 
changes, more teaching is being delivered by this system.[2] In chemistry, GTA’s can 
teach in forms including laboratory demonstrating, tutorials and assessment of work. 
Such an initiative has benefits to students, GTA and department. Some reported 
examples include an increased ability to relate to undergraduate students, 
development of their own transferable skills and lowered staff workload, 
respectively.[2,3] The use of GTA training programmes has been reported to improve 
effectiveness of teaching and allows the development of student teaching 
communities.[4] These communities can subsequently develop and improve aspects 
of courses that GTA’s were initially employed to merely deliver.[5] The GTA studentship 
scheme in the Department of Chemistry at the University of Sheffield funds and trains 
students to teach as an integral part of their PhD programme alongside their 
research. As a final-year PhD student on this programme, I will discuss and reflect on 
my experiences and perspectives of this programme, including not only the impact 
on students taught, but also on the professional development of my colleagues and I. 
The practicalities, benefits and limitations of such a programme in chemistry will be 
discussed in light of my own experiences, and recommendations of good practice 
made to consider and evaluate. 
 
 
Knowledge Structure in Contextualised Re-call: An example from 
electrodynamics. 
Mossy Kelly, University of Hull 
 
Electrodynamics represents is an example par excellence of a “mid-level” topic in 
undergraduate physics studies. By this, we mean that it is a topic where students must 
combine knowledge from many sources that they may have gained from previous 
topics: Electrostatics, Magneto-statics, Relative motion, and Vector Calculus [1]. The 
nature of the topic also requires that, in order to be effective practitioners, students 
cannot rely on re-call of facts to demonstrate facts, or rely on re-call of algorithms to 
solve routine problems. Deep conceptual understanding in order to explain 
phenomena requires the use of hierarchical knowledge structures [2]. 
In this talk, I will present a qualitative analysis of students' free text responses to a 
standard electrodynamics question regarding the existence of electromagnetic 
waves. Previous studies have pointed to the fact students often struggle relating their 
resource knowledge of EM waves to their structural knowledge of electrodynamics, 
electricity and magnetism [3]. Our thematic analysis of free-text open response 
questions reveals that students whom are better at reasoning about physical 
phenomena generally activate many more resources when constructing their 
answers. The implications for teaching are that more effort needs to be placed on 
helping students understand the equivalence of different representations and being 
fluent in moving between representations. 
 
[1] Colin S. Wallace and Stephanie V. Chasteen, “Upper-division students’ difficulties 
with Ampère’s law”, 6, 020115 (2010) 



 

 
[2] Esther Bagno and Bat-Sheva Eylon, “From problem solving to a knowledge 
structure: An example from the domain of electromagnetism”, 65, 726 (1997) 
 
[3] Bradley S. Ambrose, Paula R. L. Heron, Stamatis Vokos, and Lillian C. McDermott, 
“Student understanding of light as an electromagnetic wave: Relating the formalism 
to physical phenomena”, 67, 881 (1999) 
 
 
A ‘Blueprint’ for Peer-Based and Collaborative Learning in a Teaching 
Laboratory. 
Sweta Ladwa, Loughborough University 
 
In a laboratory-teaching environment, students are ultimately focused on getting to 
the end-product, sometimes without thinking about the steps to get to the end of the 
experiment. Laboratory manuals will give detailed instructions for completing 
experimental work. These will include several ‘core’ techniques pivotal to a student’s 
time at university. Although the laboratory is sometimes considered to play a 
supporting role to the lecture in higher education (Boud, Cohen and Sampson, 2014), 
it is a vital learning environment for STEM subjects. When students are encouraged to 
discuss their knowledge with peers, there is much more development in individual 
and collective engagement with the material and processes. Information is retained 
as knowledge and is generally disseminated in their own language without 
necessarily using a large amount of technical jargon. This allows students to explore 
the higher levels of learning objectives such as application and analysis as discussed 
in Bloom’s Taxonomy (Atherton, 2013). Peer learning will incorporate high order and 
strategic cognitive tasks into student laboratory time. We have developed a blueprint 
to enhance student lab engagement, centered around peer-based learning, 
emphasising problem-based solutions. This was developed in partnership with students 
to test its effectiveness and suitability for use, initially in Chemistry undergraduate 
teaching laboratories. It was implemented as part of laboratory skills assessment this 
academic year for second year students. A brief overview is as follows: students work 
in small groups to evaluate research and disseminate a laboratory technique back to 
their peers. In the case of our methods we used videos to enable the dissemination. 
One of the main benefits of this practice is to increase student engagement in the 
laboratory to ensure that key technical knowledge of core techniques is retained. In 
addition to this, students will become proficient in skills such as communication, 
working with others and time-management.  
 
 
“Thrive not survive”: Raising the research aspirations of ‘Widening 
Participation’ undergraduates via a PG-led Learning Mentor scheme.   
Jacquie Robson, Durham University 
 
The diversification of the student population in recent years means our intake is 
becoming increasingly complex, with undergraduates with a wider range of 
socio-economic, educational and cultural backgrounds than ever before. [1] 
‘Widening participation’ is a key component of most University strategies, but with 
centralised University activity often focused on simply widening access, it is important 
that there are strategies in place to ensure these students succeed once they arrive 
in HE. [2] The Durham Chemistry Learning Mentor scheme, developed in partnership 
with PG students, provides pastoral and study skills support for first year students who 
find the transition into Higher Education particularly troublesome. The mentoring is 



 

initially offered to all those who have accessed University chemistry courses by routes 
other than taking a UK-based A-level or equivalent. This includes those who arrive via 
established ‘widening participation’ access routes such as Durham’s Supported 
Progression (SP) scheme, the national Sutton Trust scheme, Foundation courses, or 
overseas students new to the UK HE system. Volunteer postgraduate student mentors 
are trained and matched with mentees who they work with for their first two terms at 
University. Two of the PG mentors further developed the scheme with the ‘thrive not 
survive’ project, which sees first year students not just supported to avoid failure, but 
involved in a three week extra-curricular research project in one of our research 
groups with the aim raising their future aspirations to careers in research and within 
the chemical sciences. This presentation will explain how the schemes work and how 
the “thrive not survive” project was delivered, as well as evaluations of some strengths 
and weaknesses of the schemes.  
 
 
Teachers' perceptions of science outreach work: Designing a model for an 
'optimum' mode of delivery 
Victoria Brennan, LJMU 
 
Higher Education Institutions (HEIs) are key stakeholders in the design and delivery of 
outreach work. Despite their involvement, there is an inherent need for HEIs to 
promote their university and therefore affects the impartiality of outreach 
programmes. Furthermore, the quality and consistency of outreach work is a cause 
for concern where the number of programmes delivered can often be very limited 
(Rich, 2012). It is unsurprising therefore that student feedback regarding the activities 
or enrolment numbers to particular science courses at post-16 are key outcomes 
identified through outreach research (Alexander et al 2011; Shanahan et al, 2011; 
Shaw et al, 2010). It is suggested that understanding teacher’s perceptions relating to 
the longevity and impact of outreach programmes longitudinally could inform future 
development of outreach work; the evidence of which is far more limited, despite the 
strong suggestions that teachers can have an indirect impact on a student’s 
self-concept (Alexander et al, 2011; Cridge and Cridge, 2015). These themes 
therefore shape the focus and importance of this ongoing research project and 
presents the rationale for teachers to be stakeholders in the science outreach that is 
available. As stakeholders, it is imperative that teachers’ views of these programmes 
are considered when it comes to the design and implementation of activities 
available. Preliminary data including questionnaires (n=52) and interviews (n=6) were 
qualitatively analysed using Braun and Clarke’s (2009) thematic analysis. The results 
discussed will focus on teachers’ perceptions of benefits and barriers in engaging with 
science outreach work. Further discussion will stem from teachers views about how 
their personal involvement may benefit specific groups of learners and examples of 
personal engagement in these programmes. This work will conclude with an 
introduction to an ‘optimum model’ that aims to provide insight into how teachers 
feel about science outreach programmes.  
 
 
A physics curriculum map - figuring out how to balance all the key factors in 
a physics programme design 
Alastair Buckley, University of Sheffield 
 
In higher education there are subjects that relate directly to jobs such as engineering, 
management, law and medicine and there are subjects where the junction with the 
“real world” is harder to negotiate. Physics falls firmly in the latter category. There is no 



 

doubt that physics graduates are valuable to a wide range of sectors – from 
traditional employers in software development, engineering and banking to the 
emerging fields of data science and computational medicine. Physics graduates 
have some unique and sought after skills. The question is – how should physics the 
curriculum negotiate the fine line between staying uniquely “physics”, providing 
opportunities to learn the broader use of physics related skills and training students 
explicitly in skills that while not “physics” per se, they will use in future employment? In 
this talk I will describe the opportunities and challenges of holistic curriculum design 
when the considerations of employability are fore-fronted as a primary need. While 
for a long time now there have been excellent examples of external facing and work 
based learning at modular level there is still a lack of coherence when employability 
is considered at programme level. Which skills are core for all? How should they be 
best taught? How much time is needed to develop them and how best can 
traditional syllabus topics be used in the context of skills development? These 
questions will be explored and discussed and a semi-graphical approach to 
programme mapping introduced in order to balance the competing needs and 
wants of a modern physics curriculum. 
 
 
Lifting the Cap: exploring alternative approaches to the final year dissertation 
Barry Ryan, Dublin Institute of Technology 
 
The final year, or capstone, project (FYP) is a traditional and integral part of an 
honours undergraduate degree that is both a challenging and highly rewarding 
learning activity. However, the FYP can also be a stressful time, for the student, the 
supervising academic and the project co-ordinator. Expectations and presumptions 
are often times a source of stress. Additionally, the FYP is the first time that most 
undergraduates are exposed to a large scale project; one in which they are 
expected to be creative, critical, literate, analytical, practical, reflective as well as 
excelling in project management and delivering on time. This huge transition, and 
weight of expectation, can lead to students feeling swamped, out of their depth and 
destined to procrastinate. 

 
Providing practical support, in a logical and timely fashion, can assist the student as 
they transition from a world of dependent learning to one of independence. 
Outlining the expectations clearly, and detailing the deliverables precisely, allows the 
novice researcher to chunk the work-packages of a large project into smaller, more 
manageable tasks. Providing this support online allows the student to learn at their 
own pace, re-visit when necessary and harmonise the student, supervisor and 
co-ordinator. 

 
In this explorative case study the FYP process for three honours degree programmes 
was re-designed, project type diversified and supported with a novel technology 
enhanced approach. This approach supported and guided the student and 
supervisor whilst simultaneously reducing the administrative workload for the 
co-ordinating academic. The presentation will detail the personal and best-practice 
rationale for the technology enhanced re-design, outline the technology adaption 
and adoption by way of recommendations for practice, showcase the findings of the 
associated explorative case study and, finally, solicit suggestions from the audience 
as how to overcome current challenges and benefit from future opportunities during 
this pivotal undergraduate learning event. 



 

 
 
   



 

Pop Up Science 
Victoria Mason, University of Kent 
 
For the past 4 years the School of Physical Sciences have been collaborating with a 
new local Community Interest Company, Discovery Planet. Discovery Planet was set 
up to bring free/low-cost entertaining, educational and creative experiences directly 
to the heart of a community which does not usually have access to such 
opportunities and which experiences barriers to participation. Barriers might be 
practical e.g. cost/transport, or personal e.g. lack of confidence/self-esteem. 
Discovery Planet want everyone to have the chance to enrich their lives through 
community based activities which, in turn, promote community cohesion and 
animate town-centre spaces. The aims of the School of Physical Sciences 
collaboration is to increase the science capital of under-served audiences in the 
area by bringing enriching STEM based educational opportunities to the heart of a 
community where there are significant barriers to accessing learning opportunities 
outside formal educational contexts. We have received funding for our projects from 
the Institute of Physics, Royal Society of Chemistry, Thanet Council, UK Space Agency 
and Royal Academy of Engineering over the years and run various science themed 
events in pop up locations within town centres spanning from one day up to a month. 
This presentation will give an overview of the evaluation of the projects, outline the 
successes and failures of the projects and the collaboration as a whole and share 
best practise with others. The aim is to highlight this area of outreach which does 
appear from evaluation to be reaching traditionally under-served audiences. It is 
hoped that this may encourage others to work with such companies as Discovery 
Planet, or indeed help with the formation of similar ones, which can really link a 
University with a specific community in need of new and innovative experiences. 
 

 
 

 
 
 
 

 

  



 

Oral Bytes 
 

Infographic Lab Manuals: Minimalism and Visual Instructions 
Chris Armstrong, University of Hull  
 
I will show how we're augmenting our manuals with infographic-like, one-page 
instructions to show students how to perform their analysis within physical chemistry 
teaching labs. The aim is to capitalise on short, visual flows rather than lengthy 
step-by-step instructions, and reduce cognitive load for students going through 
challenging subjects. 
 
 
What teachers want: a study of educational resource use in chemistry 
classrooms 
Kristy Turner and Jordanna Richardson, University of Manchester/Bolton School 
 
Universities and learned societies spend considerable resource in producing materials 
for teachers to use in their classrooms. Are these meeting the needs of the teachers 
they are targeted at? In this byte we will present a project which evaluated the 
resources used by chemistry teachers, including resource types, their frequency of use 
and popularity. The project drew upon using surveys, direct observation and 
telephone interviews to identify priorities for resource creation and identify key 
features of popular resources. 
 
 
3D Visualisation tools for inclusive learning 
Emily Brunsden, University of York 
 
Our disciplines often requires sophisticated interpretation of phenomena in 
three-dimensional (3D) space. This visualisation is challenging for many of our 
students. I will be presenting preliminary work on learning aids designed for the visually 
impaired but adapted to improve learning for all students in an inclusive classroom. 

 
 

Writing retreats providing time to write 
Jenny Burnham and Kay Guccione, University of Sheffield 
 
If you find it hard to avoid interruptions (emails, students, colleagues...) and if this is 
impeding your ability to write your next article/paper/research proposal/grant 
application, then a writing retreat could help. This oral byte will set out the literature 
basis and the retreat structure that is being successfully used in writing retreats at my 
University. It will proffer reasons for their popularity, and will pass on advice for those 
wishing to try it for themselves. 
 

 
   



 

Evaluating Self-reflection and Feedback in Laboratory Report Writing 
Chris Armstrong, University of Hull 
 
Students and staff alike view feedback as vital. However, practitioners recognise that 
feedback is most powerful when students can interpret and make meaning from it, 
and also apply it. Students formally reflecting on their feedback is seen as a part of 
changing it from a passive process to an active cycle (a discourse between student 
and academic). This oral byte will present findings from a thematic and quantitative 
analysis on the effect of introducing formal feedback reflection in the context of a 
pre-lab assignment, which asks students to reflect on the feedback received on their 
previous report(s). 

 
 
Physics is hard – but you succeeded! How? 
Elizabeth Crilly,  PhD student in Physics Education at University of Leeds 
 
The numbers studying A Level Physics between 1985-2016 has remained stable but 
low (around 35,500) compared to Mathematics and Further Mathematics, which has 
risen from about 70,000 to 110,000 [1]. Research into this low uptake of physics 
showed correlation with: gender, low science capital, physics assessment inequalities 
and low socioeconomic status [2,3] which suggests that access to physics is blocked 
by these barriers. In addition school culture maintains that ‘physics is hard’. In this work 
we make the proposal that in spite of the above correlations many more school 
students could be enabled to study A Level Physics, and the negative perception of 
the subject could be changed. To achieve this we need to understand the full range, 
and level, of competencies required to be successful in the subject. We have 
designed a questionnaire to discover the factors for success. The entry point to the 
questionnaire is that participants have at least A Level Physics (or equivalent) which 
validates that they were ‘successful’ and hence qualified to offer views. The aim is to 
collate information from a wide range of people: from current students, those in 
mid-career, senior and experienced people, including those who have subsequently 
left physics. And we would very much value your input. The link to the questionnaire 
will be given in the presentation. Then through analysis of the findings, the aim is to 
suggest a more positive and inclusive way to enable more students to continue their 
study of physics. References 1 
https://www.gov.uk/government/statistics/a-level-and-other-16-to-18-results-2015-to-2
016-revised: 2 Factors Affecting whether Students in England Choose to Study Physics 
once the Subject is Optional Tamjid Mujtaba1 and Michael J. Reiss Institute of 
Education, University of London, London, UK 3 Summary Report July 2008 –Relative 
difficulty of examinations in different subjects. Robert Cole, Jeff Searle, Patrick 
Barmby, Karen Jones, Steven Higgins CEM Centre Durham 

 
Development of a Quantum Mechanics concept inventory for deployment in 
undergraduate Physics courses 
Simon Goorney, Holly Hedgeland, University of Cambridge 
 
There exists a body of literature on undergraduate level student misconceptions in 
Quantum Mechanics[1], demonstrating the effects of the “paradigm shift” occurring 
between A-Level and Undergraduate QM, but relatively little quantitative research 
making use of the current wealth of knowledge regarding the development of 



 

diagnostic instruments[2]. The Quantum Chemistry Concept Inventory[3] is a multiple 
choice diagnostic using distractors, and is deployed in a pre-test and post-test 
format, which has shown to be effective at discriminating understanding in Chemistry 
undergraduates at universities in the USA and Canada. Similarly, the Quantum 
Mechanics Visualisation Inventory[4] has been used in the USA, as an attempt to 
establish a QM concept inventory for Physics based around visualisation. It has not yet 
been readily adopted, highlighting the need for further study of undergraduate level 
QM education. Additionally, St. Andrew’s University has pioneered the interactive 
Quantum Mechanics Visualisation Project (QuVis)[5] which is being studied whilst 
integrated into their Physics course. Using this Kohlne et al have found that, in line with 
previous research, the use of visual representations is of central importance to 
learning Quantum Mechanics. We are developing a concept inventory covering the 
IOP Core of Physics content, for deployment in undergraduate level Physics courses, 
with a UK focus, making our first trials of the inventory in the coming academic year. 
The approach followed will be based on our current understanding of student 
difficulties in QM, and building on the research of Kohlne, Dick-Perez and Cataloglu 
et al[3][4][5]. We also aim to include questions relating to current research, models 
and interpretations of QM which are areas shown to be of difficulty for 
undergraduate students[6]. 

 
 

A first person perspective on the use of permanent lab-based tutors 
Rob Smith, University of Warwick 
 
Many higher education institutions across the UK are struggling to provide the 
required numbers of post-graduates who teach (PGWTs) practical chemistry. This can 
be detrimental to the undergraduate experience. 

 
The solutions to this problem range from a “conscription based model” to more 
“individually intensive” approaches. The former approach relies on a smaller amount 
of teaching hours from every postgraduate. The latter could include PhD studentships 
where funding is contingent on providing teaching hours or students interested in 
demonstrating could just be given more teaching. These approaches are likely to 
have significant impacts on research or the quality of teaching. 

 
The University of Warwick has been trialling the use of permanent tutors to minimise 
the impact of a lack of PGWTs. These roles have led to more consistent laboratory 
teaching for undergraduates. Tutors can more easily track the strengths and 
weaknesses of most students across a year group, enabling them to reinforce 
practical skills across multiple experiments. This can be extremely advantageous for 
student progression. 

 
In addition to their role with undergraduates, tutors can take on a senior role in the 
lab, acting as mentors for PGWTs. They can run bespoke demonstrator training to help 
PGWTs. Finally they can be used to develop and update practical experiments. 

 
Through this model, undergraduates receive a more consistent practical experience; 
PGWTs have fewer demands on their time from teaching which enables them to 
focus on their research. This may also encourage teaching contributions from 
post-graduates who want to demonstrate but not commit to an excessive number of 
hours. Thus, both research and teaching stand to benefit. 
 
 
   



 

Investigating the use of technology enhanced assessment to reduce 
demographic gaps in attainment in physics 
Cameron Crook, Holly Hedgeland, Victoria Pearson, Sally Jordan, The Open 
University 
 
We seek to address demographic gaps in attainment in physics; various factors have 
been hypothesised as contributing to these discrepancies, in particular evidence is 
emerging that different students respond differently to different assessment tasks and 
to different features within the tasks (Dawkins et al., 2017). Particular themes of this 
work will: (1) Develop and evaluate a tool that seeks to develop problem-solving skills 
and to help students to “self-scaffold”, based on earlier unpublished work (see Bolton 
&amp; Ross, 1997, for context). This is in response to the finding, at two very different 
universities, that open-ended questions with minimal scaffolding result in particularly 
large attainment gaps (Gibson et al, 2015; Dawkins et al, 2017). (2) Further explore the 
vastly different gender gaps in attainment on different types interactive 
computer-marked assessment question (Jordan et al., 2017) and extend this work to 
consider other differences between other demographic groups. (3) Investigate the 
affordances of sophisticated computer-marked assessment for students with 
disabilities (Bell, 2009).  
 

 

  



 

Interactive Posters (with lunchtime demonstrations) 
 

Paperless Laboratories, the future? 
Anna Bertram, University of Nottingham 
 
The use of virtual learning environments to support teaching in universities has 
become common practice over the past few years with many chemistry 
departments providing a wide range of learning resources to support practical 
modules. Recent advances in computer technology have made the use of portable 
computers more viable, this has led to much more flexibility in how the virtual learning 
environment can be utilised and has expanded the scope for using other online tools 
in practical classes. 
 
We were set the challenge of removing paper from our laboratories and using tablet 
computers to deliver all laboratory resources and activities. These include the 
provision of experimental procedures; the recording and reporting of analytical data; 
the laboratory-based assessment and feedback of experimental data by 
demonstrators as well as note taking. 
 
This presentation will outline the delivery of the practical modules in chemistry at 
Nottingham using Moodle, including the use of quizzes, ‘Lessons’ which allows the 
creation of a more interactive presentation of experimental procedures and Moodle 
assignments for the assessment of experimental data. In addition, the development 
of an electronic notebook using OneNote Class Notebook for 3rd year project groups 
to write COSHH assessments, collect and share experimental data will be showcased. 
 
In summary this presentation will describe how practical learning environments at 
Nottingham are evolving and will provide details of a framework that other schools 
and departments may find useful.  
 
 
Text-based Adventures in the Undergraduate Laboratory 
Tabitha Watson, University of Leicester 
 
With changes coming to the practical component of the Chemistry A-level in 
England there is a potential skill and confidence gap between students transitioning 
to Higher Education. This simple, free system has been created to provide students 
with a more active experience than could be achieved through manuals and 
pre-lab quizzes alone. Through the Leicester Digital Innovation Partnership we have 
created a text-based game that allows students to play through the lab in 
approximately 10 minutes and make key decisions on safety, technique, and general 
lab practice; re-emphasising the skills that teaching staff try to embed at both A-level 
and HE level. 
 
 
   



 

Is that a polarimeter in your pocket? A zero-cost, technology-enabled 
demonstration of optical rotation 
Patrick Thomson, University of Strathclyde 
 
This poster will describe a cheap and effective demonstration of optical rotation. A 
polarimeter can be constructed using a document camera as a visualizer and a 
standard smartphone screen as a source of polarised light. A pair of 3D glasses can 
be used as a polarising filter, and the optical rotation angle of liquids can be 
measured using any free compass app. Consequently, a demonstration of optical 
rotation can be conducted with no preparation time or specialized equipment. This 
lecture demonstration is currently being converted to a hands-on investigation for 
school students, using elements of guided inquiry to run an open-ended investigative 
project into the chiral liquids of everyday life. Of particular relevance is the recent 
introduction of a “sugar tax”, which has affected the sucrose content of some 
popular soft-drinks. The polarimeter can be calibrated with standards of table sugar, 
and is then accurate enough to discriminate between high, medium, and low-sugar 
drinks. Delegates will be invited to contribute both smartphones and drinks to an 
interactive section of the poster, which will be carried out using entirely food-grade 
items and materials. [1] Thomson, P.I.T; J. Chem. Educ., 2018, 95 (5), pp 837–841 Note 
for the organisers: This will be an interactive poster, inviting delegates to provide 
sugary beverages and their own mobile phones. Because of the BYOD aspect, I don’t 
feel it would be ideally suited to a lab demonstration but I would be willing to be 
assigned elsewhere if needs be.  
 
 
Whistle-stop tour of e-learning and e-assessment possibilities 
Dr Angharad Thomas, Swansea University 
 
The internet has transformed how students learn and is also increasingly transforming 
our ways of supporting student learning and assessing students in higher education. 
With so many platforms available for lecturers’ use, assessing the suitability of each 
one for each specific learning situation can be time-consuming. Some which are well 
suited to self-learning may not be suited to credit-bearing assessment. And some 
which offer a high level of flexibility require time to learn to use the system, and also 
time to create appropriate questions. I will give a brief synopsis of four different kinds 
of learning and assessment methods: Blackboard tests, Numbas, Khan Academy and 
Isaac Physics. These are free to use and therefore offer the opportunity to invest time 
(but not cost) in ascertaining whether they are suitable. I have used both Blackboard 
tests and Numbas as summative and formative assessment, and I will highlight the 
benefits and risks of using both methods. I am also experimenting with Khan 
Academy and Isaac Physics. For the final part of the presentation I will discuss and 
compare each platform against different criteria such as “Ability to create own 
questions”, “Ease of use”, “Random variables” etc 
 

  



 

Posters 
 
Evaluation of ‘integrated-instructions’ practical work with secondary level 
students 
David Paterson, Aldenham School 
 
Practical work has many uses in chemistry education, including exemplifying scientific 
concepts, developing investigative and practical skills, motivating students and 
fulfillment of exam specification requirements. For practical work to be effective, 
students need to ‘minds-on’ as well as ‘hands-on’. There are several barriers to 
students being ‘minds-on’, including unfamiliarity with equipment, noisy and 
distracting work environment, overloaded practicals (too much to do, not enough 
time to ‘think’) and literacy issues. The standard format of a practical activity, a 
sequential list of instructions with an associated diagram, can be a barrier to 
‘minds-on’ practical activities. Some students tend not to read instructions carefully, 
and/or fail to accurately follow the instructions. There may also be an element of 
increased extraneous cognitive load due to the split-attention effect. A range of 
practical instructions have been developed which integrate simple diagrams with 
simple textual instructions – ‘integrated-instructions’. Three teaching groups have 
carried out four different practical activities. Various data have been collected to 
answer the research question: What are the impacts of ‘integrated-instructions’ on:  

●  students’ ability to complete practical work independently;  
● students’ confidence in completing practical work;  
● students’ understanding of what they have done and observed? 

Preliminary data show the all students completed the activities and none found them 
hard; most students found the clarity of the instructions helpful in understanding what 
they were doing; some students found the ability to visualise what they were doing 
helped with their confidence; there was a mixed picture on how well students 
understood what they had done / observed. This talk/poster will present the latest 
finding from this study, and draw conclusions about whether integrated-instructions 
are a useful resource in delivering practical work at secondary and higher education 
levels. 
 
 
An investigation into semantic density when teaching organic chemistry. 
What is it and why is it important? 
Philippa Cranwell, University of Reading 
 
Chemistry has a hierarchical knowledge structure, where the basics much be learnt 
before higher-level concepts can be mastered. Accordingly, the language used 
within the chemistry classroom increases in complexity as a student progresses, and 
condensation of words and phrases may require the use of knowledge appropriated 
at a lower level. Legitimation Code Theory (LCT) is a tool used to separate abstraction 
from complexity in oral discourse. The two main outcomes from this analysis are 
semantic gravity (the degree of abstraction) and semantic density (the degree of 
complexity). This research focusses on semantic density. The stronger the semantic 
density (SD+), the more meanings are condensed within practices; the weaker the 
semantic density (SD–), the fewer meanings are condensed. For example, the term 
pKa, although it is only three letters, is extremely important to an organic chemist. The 



 

pKa data gives a great deal of information about an atom or compound and 
reactivity – it has a high semantic density – but the deeper meaning/implications of 
these three letters may be lost on students. Language used by educators at a range 
of educational institutions when explaining two key concepts in organic chemistry 
was transcribed and analysed for semantic density using a tool disclosed by Maton 
(2017). Initial results show that the difference in the complexity of language used 
within organic chemistry between university and A-level is negligible, suggesting that 
a significant proportion of technical words and phrases used within organic chemistry 
at university are learnt during A-level study. This is surprising and opens up a range of 
further questions. Is the transition of language used from GCSE to A-level too large? 
Do students fully grasp the deeper meaning of the language? Should new words and 
phrases be taught to students more slowly? Does this contribute to why students find 
organic chemistry challenging?  
 
 
Quantitative TLC for Educational Settings 
Niamh Mac Fhionnlaoich, UCL 
 
Thin layer chromatography (TLC) is a commonly used analytical technique that 
clearly demonstrates various chemical principles. Quantitative TLC, however, is often 
overlooked as the need for additional equipment or proprietary software makes it 
difficult to incorporate into an educational setting. We have developed a free, 
stand-alone quantitative TLC software (qTLC) which allows students to quantify both 
fluorescing and absorbing compounds. Students can perform TLC experiments using 
well established techniques and then image the resulting TLC plate with their smart 
phone cameras. Once these images are uploaded to the qTLC software, students 
can quantify the concentrations of the different compounds. Overall, the qTLC 
software easily integrates into the educational setting and allows students to rapidly 
isolate and quantify target compounds.  
 
 
Student-led Lectures: A Case Study in Students as Producers 
Anna Roffey, UCL 
 
In 2017, UCL’s Department of Chemistry launched a new postgraduate taught 
Master’s programme in Applied Analytical Chemistry. The course was designed to 
have an innovative new delivery style, emphasising self-learning and originality of 
thought. One component of this course comprised student-led lectures covering 
introductory content to a broad range of analytical techniques. This poster details a 
case study of this unusual delivery style, commenting on the pros and cons and 
reflecting on the overall success of the course. Students are the experts on what is it 
to be a student, but rarely do they get the opportunity to experience what is it to be 
the teacher and put their experience into a different context. Part of UCL’s vision of 
the connected curriculum emphasises the importance of students as partners to 
enhance the education experience, (Fung, 2017) which mirrors a recent report from 
The Higher Education Academy. (Neary et al., 2014) Students should learn to 
“produce outputs – assessments directed at an audience”. (Fung, 2017) In this case 
the audience is their peers and the output is knowledge transfer. The aim of this 
course was to deliver content on a broad range of analytical techniques, while 
empowering students as producers. Students were given a list of topics from which 
they could select (or suggest) an area to research. With support, they then designed 



 

and delivered a 30 minute introductory lecture to their peers, with a one page 
summary and two questions to be answered on PeerWise. The results were mixed and 
appear to depend heavily on student engagement. Student interviews reveal that 
while some students acquired a depth of knowledge of a particular subject that they 
might not have otherwise, others struggled with the lack of structure and would have 
preferred a more traditional mode of content delivery. 
 
A snapshot of physics undergraduates’ understanding of voltage, emf and 
Kirchhoff’s laws 
David Sands, University of Hull 
 
A relatively simple question about Kirchhoff’s second law, innocently asked in an 
end-of-second-year examination paper, revealed a great deal of confusion among 
students about voltage, emf and the idea that the algebraic sum of voltages around 
a circuit is zero. In particular, students struggled with the notion that the voltage drop 
across a resistor is counter to the current flow in the sense that current flows from 
positive to negative whilst voltage increases from negative to positive. Whilst many 
students appreciated that the voltage dropped across the resistor acts in the 
opposite sense to the emf from the battery, so that the algebraic sum around the 
circuit is indeed zero, many aligned the direction of increasing potential with the 
current flow and accordingly mis-identified the sense of the emf from the battery. It 
was hypothesised that students might be regarding the voltage dropped across a 
resistor as “electrical pressure” or a “push” of some kind, which is a common idea 
drawn from the analogy of current with water flow in a pipe and would account for 
the idea that the voltage increases in the direction of current flow. The following year 
two final-year BSc students (MJF and OS) separately undertook projects in which they 
sampled students’ conceptions about voltage and Kirchhoff’s second law. This paper 
presents the outcomes of those projects. The data reveal that in fact only a small 
percentage of students regard voltage dropped across a resistor as a “push” but very 
few understand voltage dropped across a resistor. Among 78 students questioned, 
ranging from first to third year, a total of 16 different explanations of voltage drop 
across a resistor were recorded and in some cases no explanation at all was given. 
The difficulties faced by students trying to conceptualise voltage will be discussed. 
 
 
Changing Student Opinion of Flipped Learning 
Neil Williams, Kingston University 
 
Flipped learning was introduced in the second year of the chemistry degree course in 
2004. The approach involved working through short inorganic chemistry study packs 
with embedded learning activities and on-line MCQ quizzes before attending 
workshops. This initially resulted in improvement in student attainment and student 
satisfaction (Williams et. al. 2008). Similar findings have been reported elsewhere 
(Seery, 2015). More recently Flipped Learning has been adopted in a second year 
physical chemistry module, where screencasts are provided. Recent feedback has 
indicated a decline in student satisfaction with flipped learning, particularly in 
Inorganic Chemistry. This prompted some re-evaluation of the approach. 
 



 

We report research into Chemistry students’ views of Flipped Learning. Second and 
third year (n=45) completed a questionnaire containing Likert scale and free 
response questions on their experience of the Flipped Learning they experienced in 
their second year. 
 
Even though there was very little change in the approach in 2017/8 compared to 
2016/7, Mann Whitney tests revealed a significant effect of the level of students on 
their responses to questions on their enjoyment, subject interest, perceived learning 
and academic performance (p <0.05, two tailed). There was no effect of level on 
their views of workload or preparation time. This poses the question whether students 
appreciate Flipped Learning more when they reflect back on their studies. Qualitative 
feedback indicated a strong preference to watching videos or screencasts for 
preparation for workshops rather than working through paper-based study packs. This 
is in line with the increasing popularity of video material with students. 
 
The qualitative feedback and potential reasons for the differing response of level 5 
and 6 students will be discussed in more detail in the presentation. 
 
 
Usability testing of a free-text modified Force Concept Inventory 
Mark Parker, Sally Jordan, Holly Hedgeland, Nicholas Braithwaite, The Open 
University 
 
The Force Concept Inventory (FCI) [1] was the first concept inventory. The FCI was 
constructed in order to learn about students’ conceptual understanding of 
Newtonian mechanics. In order to do this, the FCI uses a multiple-choice format. This 
format is not ideal, because it is impossible to come up with suitable distractor 
answers for each possible student thought process. Additionally, students may guess 
the correct answer, or use the given options to guide their answer. In order to better 
understand the thought processes and conceptual understanding of students taking 
the FCI, it would be appropriate to give students the opportunity to construct their 
own responses to the questions. This would replace the multiple-choice questions of 
old with new free-text questions. Previously, this would have been unfeasible, 
because it would have required a human to manually mark thousands of responses. 
However, we can now collect and mark a large number of free-text responses 
automatically [2]. The presentation explains work that has been done to re-cast the 
classic multiple-choice FCI into a new online format, using different question types 
including automatically marked short-answer free-text questions. In particular, it 
focuses on the usability testing conducted at The Open University to investigate 
student reaction to the free-text aspect of the new format, and presents the findings 
from conducting thematic analysis on the corresponding qualitative data set. [1] 
Hestenes, D., Wells, M., Swackhamer, G. (1992) ‘Force concept inventory’, The Physics 
Teacher, vol. 30, pp. 141-158. [2] Butcher, P. & Jordan, S. (2010) ‘A comparison of 
human and computer marking of short free-text student responses’, Computers & 
Education, vol. 55. Pp. 489-499. 
 
 
Active engagement in lectures - what does this mean in practice? 



 

Judy Hardy, The University of Edinburgh 
 
The term 'active engagement' is widely used in the literature to describe classroom 
sessions that use a reformed teaching format. However, ‘active engagement’ is not 
well defined: what proportion of class time is 'active', and what teaching approaches 
are included, is often ambiguous. We have used the Framework for Interactive 
Learning in Lectures (FILL) to characterise lecture series taught by different instructors 
in different courses, all of which use 'active engagement' to a greater or lesser extent. 
We found that the FILL approach is able to distinguish marked differences in the 
teaching environment within and between these lectures. We also identified strong 
socio-cultural differences that influence the level of spontaneous student 
engagement in lecture activities. FILL provides a detailed insight into what really goes 
on in active engagement lectures and highlights some classroom norms that may 
facilitate student participation and engagement. 
 
 
Analysing lecture activity using classroom sound 
Judy Hardy, The University of Edinburgh 
 
Decibel Analysis for Research in Teaching (DART) is a freely-available online tool that 
classifies the amount of time spent on different types of lecture activities. The tool 
works by analysing the sound level in a classroom using an automated 
machine-learning-developed algorithm. Unlike classification by humans, which is 
time-consuming, labour-intensive and requires trained observers, DART has the 
potential to offer a fast (virtually instant) method of comparing different teaching 
approaches and different classroom settings. The potential of using DART to analyse 
classroom activities in active engagement lectures was discussed at ViCE/PHEC 2017 
in an oral byte by Simon Lancaster. Following on directly from that discussion, we used 
DART to characterise a series of active engagement lectures and compared the 
results to a ‘human-coded’ analysis using the Framework for Interactive Learning in 
Lectures (FILL) approach. In this oral byte I will present the results of our analysis and 
will briefly discuss some of the capabilities and limitations of the DART tool. 
 
 
Evaluation of a New Interactive First-Year Undergraduate Symmetry 
Coursework Activity 
Stephen Potts, UCL 
 
Knowledge of symmetry operations and point groups in first-year undergraduate 
chemistry is crucial for the understanding of more advanced topics in later years, 
such as spectroscopy, group theory and crystallography. However, symmetry is an 
abstract topic and many first-years find it problematic, both in terms of understanding 
and engagement with the material. In particular, the visualisation of molecules in 3D 
and applying symmetry operations presents a key challenge for many students. We 
designed a new method of symmetry assessment for first-year chemistry 
undergraduates, which encouraged them to look at the symmetry of everyday 
objects (such as buildings, street furniture or household items) in addition to standard 
molecules. The participants uploaded photos of interesting objects they found to 



 

Moodle (UCL’s virtual learning environment) and, within small groups, they discussed 
the symmetry elements within them and came to a consensus on the objects’ point 
groups. With many everyday objects, there was room for debate (expected to 
encourage deeper learning), which led to a variety of point groups being proposed 
for the same object. Using pre- and post-coursework questionnaires and diagnostic 
quizzes, we evaluated this e-learning approach and compared the results with a 
control group (who did the standard coursework). The effectiveness of this activity 
and the next steps will be discussed. 
 
 
Infographics: Helping students to disseminate and connect to research. 
Richard Blackburn, University of Leicester 
 
Students were asked to each create an infographic based on one of their host 
department’s research article as a new exercise for the “science communication” 
aspect of the degree. The use of local articles helped to connect students to the 
research of their lecturers and helped to contextualised why certain lecturers had 
been chosen to teach that subject. Students also agreed that the activity helped 
them to recognise what research is associated to the traditional IOP lecture themes 
and it motivated them to think about what project they might take in their final year. 
Additionally students found the infographic assignment a fun and useful way to distil 
information and to communicate research to the lay public.  
 
 
Online team investigations in astronomy and planetary sciences at The Open 
University 
Mark H. Jones, The Open University 
 
We outline the early phase of a study (called OTIS – Online Team Investigations in 
Science) into cooperative team projects for students at advanced undergraduate 
and taught postgraduate levels in astronomy and planetary science at the Open 
University. These projects, which are conducted entirely online, are based on rather 
open-ended scientific investigations using data from: research archives, a robotic 
telescope, or a Mars rover mission simulation. Our experience of teaching on these 
modules suggests that they are successful in the sense that student teams are able to 
fulfill the goals of the respective projects and meeting learning outcomes. We have 
also observed that students seem to be highly engaged with their task and their team 
when working on these projects. Prompted by these observations, we are now 
investigating factors which may be important for the success of such online 
cooperative team activities, such as pedagogic design, facilitation of team working, 
and assessment. We describe our methodology which combines the analysis of 
student online communications in forums with in-depth structured conversations with 
students.  
 
 
What makes acids and bases so troublesome for undergraduates? Sources of 
and possible solutions to misconceptions about basicity 
Andrew Worrall, University of Oxford 



 

 
Understanding acids and bases underpins learning across all subfields of Chemistry. 
This cross-sectional study examines misconceptions about acids and bases and why 
and how they arise among UK undergraduate and A-level Chemistry students. We 
interviewed 24 first year Oxford Chemistry students to uncover the particular aspects 
of this topic that cause difficulty. Based on the interviews, questionnaires were 
developed and administered to 37 more university students from three other 
universities and to 100 A-level students from four participating schools (2 state; 2 
independent). With all groups, disparities were found between students’ knowledge 
of acids versus bases. For instance, across six questionnaire items that asked students 
to identify and explain which of a pair of molecules was the strongest acid or the 
strongest base, average marks for university students on identification were 78% for 
acids compared to just 56% for bases; average marks for correct reasoning were 22% 
and 9% respectively. Most university students (92%) were able to name four acids, 
compared to only 59% able to name four bases. Overreliance on the Arrhenius 
definition (20% of university students; 34% of school students) and Brønsted-Lowry 
definition (73%; 66%) in contrast to the Lewis model (just 9% in schools) may help 
explain difficulties. Furthermore, while 81% of university students were able to define 
pKa correctly, only 5% were capable of defining pKaH, leaving them without a 
language to reason about bases. While school students knew about pKa, neither 
pKaH nor pKb are taught at schools. Only 3% of university students correctly identified 
the pH range that is safe to drink, suggesting a poor link between everyday and 
scientific knowledge. Several key misconceptions emerged. A concept mapping 
activity was piloted that closed the gap between acids and bases, and the gap 
between correctly identified stronger acids and bases and correctly reasoned 
responses.  
 
Putting chemistry into context 
Marianne Rial (supervisors Suzanne Fergus and Stewart Kirton), University of 
Hertfordshire 
 
A first year chemistry module plays a pivotal role for bioscience and pharmacy 
students to appreciate and understand the fundamentals of drug structure and the 
importance of physicochemical properties. A range of innovative teaching methods 
are used to provide scaffolding in these early stages of the course to ease the 
transition into higher education. However, the level of engagement and 
achievement within the module varies. The motivations of students studying chemistry 
on non-chemistry degrees has been investigated and showed that one of the biggest 
barriers is relevancy of chemistry. Analysis of the module assessments have shown that 
some students struggle to fully understand core concepts and therefore how to apply 
this knowledge during an exam setting. This poster will present key results from student 
attitudes to chemistry and a proposed intervention purposefully designed to ensure 
that students independently apply core chemistry concepts to a range of 
increasingly complex drug molecules. This contextualised approach is aimed at 
encouraging students to apply their newly acquired knowledge in a meaningful way 
throughout the semester. A key feature of the intervention includes Peer marking, to 
engage students in constructive feedback on formative attempts throughout the 
year.  
 
 



 

Lecture Highlights: Repurposing Lecture Capture to Provide Learning 
Resources for Level 6 Chemistry Students 
Laura M. Hancock, Graeme R. Jones and Daniela Plana*, University of Keele 
 
Lecture capture technologies generate an extensive collection of learning resources, 
which can be used to support learning in various ways. Here we evaluate the 
introduction of one particular use of lecture capture for Level 6 Chemistry students, 
which produced revision materials from Level 4 and 5 content. These so called 
“Lecture Highlights” consist of short resources, created from previously recorded 
lecture content, focusing on a key concept, and include fully captioned edited 
lecture capture videos, along with accompanying slides for note taking. Although 
they are not necessarily of the polished quality of a standalone screencast, they 
require significantly less time and effort to produce; additionally, in this case, the 
Lecture Highlights were produced by students who had previously studied the topics 
from which the recordings were taken, giving them a particular student emphasis. 
 
Student feedback has been generally positive, by those that have used the resources 
developed, describing Lecture Highlights as “the vital information of the lecture but 
extracted and shortened for a quick review when you need to be reminded of key 
concepts”, commenting that they are short and uncomplicated, thus enabling 
finding and understanding key information.  
 
 
Cool, calm and collected: building presentation skills through universal design 
Andrew McKinley, Swansea University 
 
Delivering a presentation is often cited by students as being one of the most 
nerve-wracking and anxiety-inducing experiences of the undergraduate career, 
however the opportunities for developing these skills are often few and far between, 
typically at ‘end of year’ assessment. In a typical graduate recruitment process, 
applicants are often expected to deliver a presentation either as a group or as an 
individual and as such it cannot be doubted that “presentation skills” - not only 
presenting, but also interacting with audiences - is a vital graduate attribute. With 
rising incidences of mental health concerns among the student population, it is not 
uncommon for students to have a health exemption from giving such presentations 
(or giving them in unauthentic situations), depriving them of the opportunity to 
develop their skills, along with the affect on their ultimate employability. There is also a 
debate as to whether such “alternative assessment” still fulfils the core learning 
objectives fulfilled by a presentation to the class. In starting a new chemistry 
curriculum at Swansea, the opportunities appear almost limitless, however the core of 
our philosophy has been the concept of “Universal design” - to limit the need for 
alternative assessments and drive a message of inclusion through our community. In 
our experience the most often recognised candidate for alternative assessments has 
been presentations and this was our0 first target for universal design. We present a 
model for developing presentation skills through a graded exposure method to help 
all students develop their presentation skills while learning to manage any anxiety 
arising from the situation. All students are guided and mentored through the process 
with regular feedback and discussion, while students with early anxiety concerns can 
seek appropriate support through wellbeing. 
 
 



 

Adaptation of laboratory ILOs with minimal changes to content  
Stephen Bromfield, University of Bath 
 
What is the primary role of the laboratory curriculum: building a student’s practical 
skills competency, or demonstrating fundamental chemical principles in practice? 

 
As part of a comprehensive curriculum redevelopment at the University of Bath, the 
decision was taken for year 1 laboratories to focus on the development and 
consolidation of competence and student self-confidence with practical and 
laboratory-related skills. This more skills-centred approach can be effective across all 
disciplines and aligns with commonly targeted graduate attributes and recognised 
programme-level outcomes. 

 
In light of a contracted lead-in time and significant strain on the technical teaching 
support team, the year 1 courses were redeveloped with minimal changes to the 
experiments themselves in the laboratory during classes. This contribution will explore 
how these previously disparate experiments across inorganic, organic, physical and 
computational chemistry were transformed into a coherent, skills-focused, 
homogenised course delivered collaboratively by a team of cross-disciplinary 
academics. 

 
We will consider how pre-laboratory exercises were redeveloped and manuals 
refreshed to increase student preparedness ahead of classes, while ancillary skills 
such as data manipulation/calculations, record keeping and computer literacy (e.g. 
Excel and ChemDraw) were embedded as integral learning outcomes within the 
restructure. Support for these skills-competencies was pulled together under the 
banner of the laboratory units themselves, while responsibility for delivery of feedback 
was devolved to GTAs to increase the personalisation of feedback received by 
students. 

 
Overall, this approach enabled students to gain confidence in their laboratory skills 
and left them better-equipped for undertaking experiments in year 2, where the 
express purpose remains probing underlying chemical principles.  
 
 
Developing a “Skills Database” to aid transition through chemistry laboratory 
courses 
Pippa Coffer, Durham University 
 
Laboratory-based practical modules in chemistry give students the opportunity to 
learn and practise a wide range of practical skills. There are a number of possible 
routes through our practical modules, depending on degree and module choice, so 
we wanted to ensure that key practical skills were not overlooked and were built 
upon year by year to aid transition. Therefore, a skills audit was carried out to identify 
the practical skills obtained in each experiment in each practical module, and the 
information was collated in a “Skills Database.” This database is a vital tool when 
replacing old experiments with new, modern experiments or redeveloping whole 
laboratory courses as part of curriculum development. 
 
 
Flippin' Maths - Delivering a first year mathematics for physicists course using 
video based resources. 



 

Catherine Phillips, Matt Mears, University of Sheffield 
 
Our undergraduate physics degrees include a 30-credit mathematics course in the 
first year, and two years ago we redeveloped this module to deliver it in a flipped 
classroom style. New content is delivered via short videos in advance of a problems 
class where students work through questions of increasing difficulty relating to the 
video material. 
 
In this poster we will present our findings and observations on how using a flipped 
course based on the NUMBAS online platform has been received by students taking 
the course, the impact it has had on student attainment and our recommendations 
for anyone wanting to flip their mathematics-based courses. 

 
 

   



 

Using Snapchat to facilitate engagement with and contextualization of 
undergraduate chemistry  
Glenn Hurst, University of York 
 
Snapchat is a social media platform with the ability to share media and network with 
others. The platform has been applied with lower division undergraduate students 
studying chemistry, biochemistry and natural sciences. Approximately 140 students 
followed a ‘class’ account where both images and videos were shared with the aim 
of allowing them to: (a) contextualize subject knowledge in the real world, (b) 
demonstrate practical setups in the laboratory, (c) provide an insight into research 
environments (d) provide a glimpse into life as an academic in chemistry. Upon 
surveying the students, with a 43% response rate, students overwhelmingly agreed 
that they feel more engaged with chemistry through using Snapchat in this manner 
(4.32/5.00) and together with it being a useful tool to contextualize their knowledge in 
chemistry in the real world and their degree programme (4.32/5.00).[1] Qualitative 
feedback includes: ‘I think it is a great idea and I find it very interesting to see some of 
the things you do on day to day basis as a research scientist.’ ‘Has been a great 
source to tell me of other areas I should go to for extra revision content and has 
helped me understand more of the research that goes on at the university!’ This work 
has formed the basis of me being awarded a JISC/THE Social Media Superstar Award 
in November 2017. As such, instructors using Snapchat in this way could enhance 
student engagement with chemistry together with facilitating the ability of students to 
understand how chemistry can be applied to affect their daily lives.  
 
 
The SIAS Ambassador Programme in Ireland 
John O'Donoghue, Trinity College Dublin 
 
Spectroscopy in a Suitcase (SIAS) was started in 2007. It is funded and administrated 
by the RSC as an outreach activity for secondary schools. Each host institution 
receives a delivery contract and a SIAS kit usually comprising of an IR and UV 
spectrometer to carry out workshops. It was first adapted for the Irish education 
system in 2014 with TCD and UCC/CIT becoming the first hosts. The Irish Leaving Cert 
Chemistry curriculum expects students to know the principles behind several 
instruments such as IR and UV. Teachers find this the hardest section to teach since 
they do not have these instruments. It is also one of the least answered questions on 
the Chemistry exam paper over the past decade. 
 
For the past 3 years we have been awarded funding from Science Foundation 
Ireland (SFI) to expand school visits with the addition of 3 more host institutions. To 
date we’ve recruited about 80 third level students (mainly PhDs) across all 6 
institutions to run workshops as "SIAS Ambassadors". The SIAS Ambassador programme 
has also become a core component of the postgrad development record (PDR) in 
institutions like TCD where SIAS workshops count towards completion of the Postgrad 
Outreach module. 
 
Irish SIAS ambassadors have visited about half of all the schools that teach Leaving 
Cert Chemistry and feedback from teachers has been exceptional. As part of the 
required Science Foundation Ireland (SFI) report we surveyed the SIAS Ambassadors in 
2016 to get a sense of why they got involved in the programme. More recently we 
trialed self-reflection questionnaires after workshops and ran a focus group to discuss 
the advantages and disadvantages of being involved. From this work we redesigned 
the survey and collected new responses from the current cohort of SIAS ambassadors. 
The results from this work will be presented here.  



 

 
 
The use of online learning resources in teaching forensic chemistry – Do they 
support learning? 
Anna Kirkham, University of Central Lancashire 
 
As the technology dependence of students increases and the first choice place for 
them to look for a reference or additional support is online, this lead me to consider, 
what role do online learning resources have in formal teaching? Can they be 
included successfully in lectures, tutorials or practical’s or are they just a place where 
students can be referred to gain additional support out of contact time. 
Here I describe the inclusion of a range of online resources into my first year semester 
two forensic chemistry module, for first year forensic science students. The aims were 
to see which resources students engage with, which they find most useful and why 
and which they find least useful and why. 
Data was collected via an anonymous questionnaire and from traffic data on the 
resources. 
Feedback from students was mostly positive for some resources and mixed for others. 
With online quizzes and in class quizzes been perceived as the most useful. 
This leads me to propose that these online resources do have a place in an 
introductory module. 
 
 
Working together: Identifying opportunities for collaboration in educational 
research 
Ross Galloway, Judy Hardy, Sally Jordan, Derek Raine and Alison Voice. 
Edinburgh, Open, Leicester and Leeds Universities. 
[Networking/Discussion Session Poster] 
 
The aim of this workshop is to explore areas of educational research in HE physics and 
chemistry that might benefit from collaboration across institutions. By creating a map 
of current or potential themes and linkages the workshop will illuminate common 
areas and provide a basis for collaboration. This should allow us all to make greater 
headway and impact by working together to conduct robust research and develop 
evidence based practice. 

 
All are welcome, whether you have many years' experience or are just dipping your 
toe in the water of educational research. The aim is explore how we can bring the 
community closer together, to help us all make efficient use of the time and resources 
we have. 
 

 


