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CERG Lecture

Sustainable chemistry education – how can experiences from context-based learning be transferred from school to university education?

Ilka Parchmann

University of Oldenburg

Germany

Email: chemie.didaktik@Uni-oldenburg.de
Sustainable chemistry is one of the important guidelines for future developments in science and industry. Therefore, it is also an important topic for education, both at school and at university level. However, the sustainability of education in chemistry is also a focus of interest for science education: how can we foster interest and understanding through chemistry education to increase the number of students and the general level of understanding (so called "scientific literacy") in our societies?

For school education, context-based learning has been named and evaluated as one approach to bring chemistry closer to the students´ interests and conceptual understanding. In this presentation, the question will be raised and examples will be given of how the approach of context-based learning can also be adapted for university education. We will present material and results for first-year-chemistry students from different areas (chemistry major, biology and environmental studies, teacher students) regarding interest, understanding and self-estimation.


KEYNOTE 2

The Richard Moyes Memorial Lecture

Terry Mitchell
Fakultät Chemie 

Technische Universität 

Dortmund

Email: Mitchell@chemie.uni-dortmund.de

Do we need to rethink the way we educate our future chemists at universities? I believe we do; not only because of the Bologna process, but also because of the way the science of chemistry itself is changing. And because the careers of chemists in the future are likely to become ever more diverse, the traditional picture of a chemistry degree (be it a BSc or an MChem) needs to be revised.

Bologna? A “dirty word” in the UK? Perhaps so, but it does not need to be! If the UK does not wish to orient itself solely towards Europe, then it might be a good idea to exchange views with Australian, Indian or Chinese universities. Or even the US. Bologna is being taken much more seriously there than in the UK!

Possible, flexible answers to the needs of the future are provided by the Eurobachelor and Euromaster platforms, which might offer a solution to the needs of the future, as they are very flexible and do not represent a strait jacket:
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Oral 1  -  Curriculum developments in HE through ‘Chemistry for our Future’

Pat Bailey
Faculty of Natural Sciences, Keele University, Keele, Staffs  ST5 5BG
Email: p.bailey@natsci.keele.ac.uk
'Chemistry for our Future' (CfoF) has been an ambitious 2-year pilot programme, with HEFCE funding of about £3.6M for a wide range of projects involving dozens of universities across the UK; a further £1.6M of funding is supporting a 1-year extension of the programme, and a substantial follow-on bid (perhaps for >£50M) that will probably encompass chemistry, physics, engineering and mathematics is planned for 2009.


Of the four strands of CfoF, Strand 3 is on curriculum development, and is further divided into four sub-themes:

· School-to-university transition

· Chemistry for All – Alternative approaches to Chemistry Curricula

· An Open-Learning Framework for Sustainable Part-Time Provision

· Mastering Bologna

In this presentation, I will provide a brief overview of the various projects in Strand 3, which have involved around 25 universities.  I will also identify those types of activities that appear to be having the most impact, and (perhaps just as usefully) those ideas that have proved to be more problematic or challenging than had been anticipated.  I will give an update on the plans for future programme(s) and funding, and I'll be keen to hear your ideas about how we can most effectively promote and support the uptake of chemistry at degree level.

Oral 2  -  A Tiny Adventure – The introduction of pbl to the University of Leicester
Dylan Williams*, Jonny Woodward, Sarah. Symons and Dai Davies

Department of Chemistry, University of Leicester, Leicester LE1 7RH

Email: dpw10@leicester.ac.uk

In the first semester of the 2007-08 academic year the Department of Chemistry at the University of Leicester introduced a Problem Based Learning (PBL) component into one of the core level 1 modules. The PBL component was taught as part of the ‘Chemical Principles’ module alongside traditional educational methods such as lectures, tutorials and workshops. Students were divided into groups of 5 or 6 and the students assumed the role of scientific advisors to a team of Hollywood scriptwriters working on a Science-fact action movie. 

All work was issued electronically through the University’s virtual learning environment (VLE) and was accompanied by selected notes and web links to useful resources. The students submitted their work electronically by contributing to a wiki (a user generated webpage) on the VLE, team members could also communicate with each other through the VLE by making use of group discussion tools which included a forum and a file sharing facility. Each problem consisted of two contact sessions (1 hour in duration) in which the students were able to discuss progress with a facilitator and also required a number of hours of private study. The movie scenario consisted of six problems, each lasting one week and was designed around a variety of learning objectives mainly in the fields of inorganic and physical chemistry. The final three weeks involved three new PBL problems based on the general theme of Spectroscopy. 
The PBL activities contributed 20% to the module, this included some individual work and some group work. 

We report the results of the specific PBL activities and the effect on overall module results. Feedback on the attitude of both students and staff to the PBL has been gauged through interviews conducted by an independent researcher. Some reflections on the outcomes will be presented.

Oral 3  -  The shape of chemistry in 2008
Paul Martin & Karen Moss

Centre for Effective Learning in Sciences, School of Science and Technology, Nottingham Trent University, Nottingham
Email: paul.martin@ntu.ac.uk and Karen.moss@ntu.ac.uk

The HEFCE funded Chemistry for our Future (CFOF) programme provides a unique opportunity to review the existing provision of HE courses in the chemical sciences and to ask whether they are fit for purpose.  It is essential to ensure the availability of a diverse range of chemical programmes that will appeal to prospective students from all backgrounds, and to deliver skills required by employers both within and outside the chemical industry. As part of the CFOF programme Strand 3 is looking at curriculum development developments, and Strand 3.2 is focusing on developing resources for  problem based /context based curriculum in the chemical sciences.

An area of underpinning activity for strand 3.2 includes a review of what CBL and problem-based learning materials already exist for chemistry and how these materials map onto the current curricula, asking where are the gaps in resources? This in turn begs the bigger question of what is the curriculum of a chemistry degree in UK higher education in 2008? 

In this presentation, we analyse the chemistry content of those programmes with current accreditation / recognition of their undergraduate chemistry courses. We explore the variety in chemical content and compare our findings to a similar survey that was carried out 10 years ago which showed the extent to which spectroscopy, chemical bonding, analytical chemistry and thermodynamics dominated the 1st year undergraduate curricula.

This knowledge will also allow us to design transferable problem based and context based learning resources which could improve, add variety and make more effective our teaching and delivery of undergraduate level chemistry.

Oral 4  -  Chemist-2-Chemist:  Exploring roles for undergraduate chemists at the school-to-university interface
Nigel Lowe

Department of Chemistry, University of York, Heslington, York YO10 5DD
Email: nl6@york.ac.uk
This RSC “Chemistry For Our Future” (CFOF) strand 3.1 project has delivered its first full year of initiatives to engage undergraduates in activities aimed at attracting more chemistry students to university and easing the transition into HE. The principal vehicles have been an outreach scheme sending 1st-year students back into their old schools, and a student mentoring scheme providing academic and pastoral support to 1st-year students. 

Student mentors now run bi-termly drop-in academic review sessions, monitor VLE discussion boards and are available for consultation by email. They introduced Facebook as an alternative to the VLE and set up informal lunchtime troubleshooting sessions to coincide with Year 1 labs, maximising their accessibility. Mentors have also delivered sessions to advise on Year 2 options and hosted an end-of-year feedback event. 

School visits are being carried out for the second time with 14 Year 1 students going out in summer 2008 on top of the 20 in 2007. Feedback suggests that these visits are valued by teachers and pupils alike. The visiting undergraduates bring back valuable comments and contact details for those with further interest in admissions information. 

Aspects of Chemist-2-Chemist have involved collaboration with the student chemical society and, with support from CFOF, the society hosts at least one academic lecture each term alongside a regular social calendar. It is our intention that the scheme will become self-perpetuating; we have used previous participants in the pre-visit preparation of those undertaking schools visits and plan to use experienced mentors similarly.

The impact of Chemist-2-Chemist initiatives on the 1st-year learning experience is being evaluated through a questionnaire first used last year for comparison. It is evident that the potential value of mentoring scheme is compromised by poor uptake and this may be due to an already busy timetable and a peculiarly non-participative year 1 cohort.

Oral 5  -  How important is the visualisation of mathematical concepts for students in their ability to transfer their mathematical knowledge to a chemistry domain where it is applied
Richard Hoban

Centre for the Advancement of Science Teaching and Learning (CASTel), Dublin University
Email: Richard.hoban3@mail.dcu.ie
In the Science Education Community, there appears to be a scarcity of literature concerning students’ ability in transferring mathematics from one discipline to another; in the case of this study from  a mathematics discipline to a chemistry domain. There is little agreement in the scholarly community about the nature of transfer of learning and knowledge, the extent to which it occurs and its underlying mechanisms .Current research has focussed on providing a framework concerning the various dimensions along which transfer in learning can occur, in which each relevant study such as this, can be classified at the intersection of these various dimensions. 

Previous studies have somewhat investigated the ‘transfer ability’ of students’ mathematics capability concerning algebraic and graphical thinking from mathematics to chemistry. In light of the issues raised from these endeavours, the findings conveyed in this paper will deal with whether the whole idea of what certain researchers deem as higher-order mathematical concepts such as the integration of graphs and slopes, termed ‘graphicacy’ and/or ‘conceptual understanding’ of mathematics are important variables in students’ competency, with regard to transferring their mathematical knowledge from one domain to another, such as in the case of this study, from mathematics to chemistry.
This paper describes the design of diagnostic tools to assess 2nd year undergraduate students’ ‘procedural’ and ‘conceptual’ understanding of mathematics pertinent to chemical kinetics and thermodynamics both in a mathematical and a chemical context. The findings seek to unearth quantifiable insight as to whether graphical and conceptual mathematical awareness are the most important determinants in the ability of students to transfer their mathematical knowledge to a chemistry context requiring the same underlying mathematics, albeit it in a contextualised form.
Preliminary findings are suggesting that a majority of students do not possess the ability to visualise a mathematical concept both in an abstract mathematics domain and also in the chemistry context where the same abstracted mathematics may be applied. Whether or not this competency is the predominant cognitive factor in terms of correlating with an ability to transfer from mathematics to chemistry by students who scored favourably in the ‘diagnostic tools’ is discussed; the suggested consequent impact of the results from this study on the didactical approach of teaching mathematics to chemistry students is portrayed.

Oral 6  -  Digital reflection to support development of academic skills

Natasa Brouwer

University of Amsterdam, AMSTEL Institute
E-mail: Natasa.Brouwer@uva.nl

Reflection is an important activity in the development of independent learners and can improve the quality of learning. During the average university courses, however, not enough attention is paid to this activity and usually there is no reflection on previously finished courses.
In the bachelor Chemistry at the University of Amsterdam students develop their academic skills fully integrated with the learning of chemistry concepts. This way during the bachelor each student develops a Personal Academic Chemistry Profile.
Each year within several compulsory courses in the bachelor special attention is given to the development of general and subject specific skills and their application by students during these courses. These compulsory courses form a framework for the bachelor skills learning route. To make a profile specific each student collects in his or her ePortfolio also relevant reports and other evidence material produced during non-compulsory courses or other activities. The development of most academic skills proceeds in several levels, usually in three levels. The reflection assignments are collected in an ePortfolio. The students upload the evidence material, reflect on the learning process and get feedback from the supervisors or peers. When the assignment is satisfactorily done the student and the supervisor can still read it while the student is working on the next skill level, but changing of the content is no longer possible.
Within the writing skills line in the first year, for example, during one of the lab courses the students reflect on keeping a laboratory notebook and the relation of its quality to the quality of the experiment report. In the second year the reflection is about writing a report about a short research project and in the third year when the bachelor research thesis is written they reflect on the whole process and they make a plan for the future.
During the presentation the reflection assignments will be presented and the experiences of students and teachers with this approach will be discussed. 

Oral 7  -  Development of animated hand-drawn reaction mechanisms

Steve Christie 

Department of Chemistry, Loughborough University, Loughborough
Email: s.d.christie@lboro.ac.uk

The teaching of chemistry, and in particular the synthetic disciplines of organic and inorganic chemistry, often presents a difficult problem for students at very early stages of their undergraduate careers.  The subjects are conceptual, dealing in a specific “language” of atoms and bonds.  Part of the problem is the three dimensional nature of the topic, the other problems are learning the “rules” for forming molecules that need to be grasped early on.  There have been some attempts to solve these problems through the use of computer animations and other techniques, although the use of computers in organic chemistry has, to this point, been limited.

Using commercially available technology, we have initiated a scheme whereby we can “capture” pen strokes on a white board and save these in to movie files to be played by the student anywhere.  This allows conventional organic reaction mechanisms to be stored, played, paused and rewound as necessary.  The diagram required is drawn onto a whiteboard and the pen-strokes recorded by the Mimio™ hardware and software.  Use of colour and the pre-planning of the diagram are essential to produce a coherent and polished finished article.  The key advantage is that since the diagrams are hand-drawn, there is no learning curve for complex computer software.  In addition, since the pen-strokes are recorded in real time, the diagram evolves on the computer screen as it does on the whiteboard.  This is invaluable, since it allows the presentation to be stopped and rewound as necessary.  This is one of the key advantages in the depiction of organic chemistry, or any diagram that progresses over time.  Here, we often need to show the students how to draw specific structures or reaction mechanisms.  When a lecturer draws these in a lecture or tutorial, the students see how they are produced over time, and the lecturer can point out key aspects in the production of the finished scheme.
Oral 8  -  Electronic Method of Students’ Assessment – The Application of Asynchronous PRS Systems
Pawel Bernard, Paweł Broś, Anna Migdał-Mikuli

Department of Chemistry Didactics, Faculty of Chemistry, Jagiellonian University, Poland

Email: migdalmi@chemia.uj.edu.pl; bros@chemia.uj.edu.pl; bernard@chemia.uj.edu.pl
Interactive teaching environments have been developing for many years. The systems offered by many competitive companies usually comprise an interactive board, tablets, e-panels, and interactive PRS (Personal Response System). A novelty of the recent years was the implementation of asynchronous PRS systems. The asynchronous mode of collecting the answers of the students tested allows for filling in the tests at a random order and storing the answers in the remote control's memory. This ensures individualization of system users operations. The introduction of the asynchronous mode made PRS systems an attractive tool of fast assessment at tests or examination where PRS is used.

The main elements of PRS system include:
· Working in a synchronous, asynchronous and homework mode

· Various forms of tasks – test exercises, gap filling, true/false tests etc.

· Immediate assessment of results after the test

· Automatic keeping of grade register and attendance list,

· Operating in radio technology

In the academic year 2007/2008 the Department of Chemistry Didactics of the Jagiellonian University implemented a PRS system during classes. The system was tested on a group of 35 students during 10 consecutive laboratory classes on ‘General Chemistry with the Elements of Physical Chemistry’ for 1st year students of Biophysics. Before the students begin the class, there is a short test assessing whether the theoretical knowledge of the students is sufficient to commence laboratory works. The lecturer allows the students to commence works only upon the receipt of a passing grade for the test. Time limitations require the lecturers to conduct a short test and to assess it immediately. Due to such limitations, a decision was taken to introduce PRS system during laboratory classes.
Using the system is not risk-free. The methodology of the new system is not fully developed yet. In view of the above, the lecturers implementing PRS during the said classes treated it as a didactic experiment, which will allow them to answer the following questions:
· How long does it take the students to operate the remote control?

· What is the error rate during encoding results into the remote controls?

· How do the students assess the implemented PRS as a tool of their progress assessment during classes?

The results of the research conducted and answers to the questions will be given in a communication. 

Oral 9  -  The Physical Sciences Question Bank – What Next?
Dick Bacon
Department of Physics, University of Surrey, Guildford GU2 7XH
E-mail: R.A.Bacon@surrey.ac.uk
The Physical Sciences Question Bank was released earlier this year and is being used by a growing number of academics. This paper will describe the existing system, briefly discussing the various decisions that had to be made during its construction. The various uses of the questions will be considered, together with the need for more questions and the properties they would require to be suitable for these or other uses. It is clear that for maximum utility the question bank will need to develop, partly as new target systems are developed or current ones are modified, but also because a number of excellent suggestions for new question bank features have been received. Some of these suggestions will be described against the background of the design decisions described above, and ways in which such question bank developments could be undertaken will be explored.

Oral 10  -  Making lectures interactive:  The use of electronic voting systems in undergraduate teaching
Gan Niyadurupolaa & David Readb
a Department of Chemistry, University of Reading, Whiteknights, Reading RG6 6AD. d.g.niyadurupola@reading.ac.uk

b School of Chemistry, University of Southampton, Highfield, Southampton SO17 1BJ. d.read@soton.ac.uk

As part of the RSC’s Chemistry For Our Future project the Universities of Reading and Southampton have been using electronic voting systems (EVS) in undergraduate lectures with the aim of making them more interactive and promoting active learning. Students are asked questions using these personal response system (PRS) handsets or “zappers” and a graph of their responses is instantly displayed, from which lecturers can gauge comprehension and quickly correct common misconceptions, and students can get valuable feedback on their own understanding. This presentation will look at the scope of the different systems used by Reading and Southampton and discuss successful methods of integrating electronic voting into lectures, tests and other parts of the undergraduate curriculum. Feedback and results from the current cohorts of students that have been using the system will also be presented.

Oral 11  -  Supporting first year chemistry in the biosciences
Paul Hagan1, J David Ruddick2 and Stephen McClean1*

1School of Biomedical Sciences, University of Ulster, Coleraine, Co Londonderry BT52 1SA

2School of Health Sciences, University of Ulster, Jordanstown, Co Antrim, BT37 0QB

Email:*s.mcclean@ulster.ac.uk 

Chemistry provides an essential underpinning to applied bioscience subjects such as biology, biomedical sciences, pharmacology, human nutrition, food and nutrition and dietetics.  However, many bioscience students are now admitted to university with little background in chemistry and yet chemistry-based techniques are increasingly being applied to biological systems.  A first year, first semester chemistry module taken by a very wide group of students (encompassing the subjects listed above) has put into place a variety of mechanisms to support these students in a module where the students have traditionally struggled. These have included: printed handouts; regular, computer-driven summative tests (supported by practice questions); weekly assessment of practical work using standardised proformas; tutorial support with topics chosen by the students; and a web-based message board and text-messaging to improve communication.  These measures have been welcomed by the students and course directors have also noted that there has been a marked increase in the general satisfaction with chemistry teaching. Apart from student performance in the coursework and examination components of the first semester chemistry module, which is the main indicator of the efficacy of our teaching strategies, we have incorporated a multivariate statistical analysis of the performance of a variety of student groups within the cohort .  These groups are identified by the nature of their prior educational experience and entry qualifications.  This detailed analysis of performance against prior experience across the cohort is a key element in our monitoring and evaluation of the strategies, which we have developed to achieve a common level of chemistry competence across the cohort.  This allows us to respond effectively to the academic demography within the group and tailor our support effectively.  The practice has been developed over the past three years with statistical data available to evaluate the practice.
Oral 12  -  Assessing competency in the laboratory
Mark Baron
Department of Forensic and Biomedical Sciences, University of Lincoln, Lincoln

Email: mbaron@lincoln.ac.uk

With increasing numbers of students and the cost of laboratory work the use of group work in carrying out laboratory work is a common approach. This offers many advantages from a practical point of view and provides several educational benefits such as the development of team work skills. However it may hinder the development of individual practical skills. As we promote the development of practical skills to a high level in our graduates there is a need to assess the acquisition of individual practical skills. In the BSc forensic science course at Lincoln we have been developing the use of competency testing in which individuals are challenged to complete a laboratory exercise within a given period of time. The exercises have been chosen to represent real life tasks that a forensic chemist may be required to complete to a professional standard. Here we report the results of using this approach with level 3 students and how we are encouraging students at all levels to take more interest in their personal development of practical skills.

Oral 13  -  Enhancing undergraduate science laboratories
Nancy El-Farargy
Centre for Science Education, University of Glasgow
Email: nancye@blueyonder.co.uk
Laboratory work is often an integral part of higher education science courses.  However, how much do students actually learn during their time in the laboratory?  Students may find the process overwhelming in terms of finding materials, following instructions and trying to understand the theoretical aims of the experiment.  In addition, how many students actually have the intention of becoming practicing chemists or physicists?  

Pre and post laboratory exercises can be used to enhance student achievement and understanding in physics and chemistry undergraduate courses.  Pre laboratory work can include tasks where students are encouraged to think about the structures involved, carry out data handling questions and to link and revise prior knowledge.  This would enable students to gain more from their time in the laboratory.  Post laboratory exercises can be used to consolidate ideas and understanding through data handling questions, report writing and discussion focus groups.  

In this review, an overview of the research carried out in pre and post laboratories in the physical sciences is considered.  Empirical results indicate that the incorporation of these tasks promotes positive attitudes towards laboratories and indeed increases student performance.  

These studies indicate key factors influencing the design of undergraduate science laboratories.  
Oral 14  -  Expectations, approaches to learning and academic achievement – are there correlations for the first year undergraduate chemistry student?
James Lovatt and Odilla Finlayson
CASTeL, School of Chemical Sciences, Dublin City University
Email: Odilla.finlayson@dcu.ie

Starting university can be both a daunting and challenging experience for students. They are entering into a new environment in which they will be expected to adjust socially and academically. Students are exposed to large class sizes, different teaching strategies and examination systems as well as being expected to organise their own lives and direct their own learning. Many students enter a higher education environment with little preparation, having little idea of what to expect and little understanding of how the university environment can affect their lives1.

This study will report on the change in student profiles from the beginning to the end of a first year undergraduate chemistry course, investigating two core issues: (1) Are students’ expectations of undergraduate chemistry consistent with their experiences? (2) Are their learning habits and approaches consistent with their expectations? 
The first year cohort taking the chemistry course is a heterogeneous group both in terms of previous chemistry experiences and degree programme. There are varying levels of interest in chemistry evident among the approx 200 students. Students’ expectations and experiences of university were determined through surveys in which students responded to qualitative questions and statements. The ASSIST inventory2 was used to determine the approach to learning that students adopt. 

Key findings show that the reality of university did not match the expectations that students had at the beginning of their studies or indeed their initial intentions regarding their commitment to study. Students’ inferred ability of self planning and self organisational skills didn’t compare well to what they actually did during the year. By the year end, they had a lower agreement to statements such as: ‘I have initiated my own studies’ and ‘I have evaluated my own progress’. Students studied 50% less than their initial suggestions and reported lower expectations in terms of examination success; 40% of students admitted that they would be happy with a pass grade and 24% say that they had not committed enough effort to pass their exams; in fact only 35% believed they had committed enough effort to achieve high results. 
This paper will present findings regarding the change in student profiles and in addition will examine how these factors influence academic success in relation to both chemistry laboratory and theory examinations.

1Upcraft, M. Gardner, J. (1989) A comprehensive approach to enhancing freshman success in: Lowe, H, Cook, A., Mind the Gap: are students prepared for higher education? Journal of Further and Higher Education, Vol. 27, No. 1, 2003

2Entwistle N., Scoring Key for the Approaches and Study Skills Inventory for Students (ASSIST) [online] http://www.ed.ac.uk/etl/questionnaires/ASSIST.pdf] [Last Accessed 08 November 2005]
Oral 15  -  Preliminary findings of using enquiry-based learning in chemistry.

Tim Lucas and Natalie Rowley, Department of Chemistry, University of Birmingham
Email: n.m.rowley@bham.ac.uk
The interpretation of spectra has traditionally been taught in Year 1 of our Chemistry Degree Programme, by lectures and a series of workshops. This year we have taught this area by a number of EBL scenarios, which place students in the context of graduate Chemists in a fictional company. These sessions were then followed up with a number of lectures, which built upon the students’ knowledge acquired.

This presentation will give more details of the scenarios used, and of the preliminary results obtained.

This research is in collaboration with Dr Mike McLinden (School of Education, University of Birmingham) and Prof. Tina Overton (Department of Chemistry, University of Hull, and Director of the Higher Education Academy Physical Sciences Centre). 

Oral 16  -  Participation of mobility impaired students in undergraduate chemistry laboratory courses

Anna Bertram, Alana E. C. Collis, Ivan Powis

School of Chemistry, University of Nottingham, University Park, Nottingham, NG7 2RD
Email: Anna.bertram@nottingham.ac.uk

Practical chemistry is a big component of a chemistry degree.  Students have the opportunity to enhance skills and put into practice knowledge they have obtained from other elements of the course, it is essential therefore that all students can participate actively in practicals.  

By the very nature of laboratory work there are aspects which present challenges to many different people.  Experiments vary widely; some tasks require dexterity and careful manipulation of apparatus, whilst some experimental apparatus is often quite tall and therefore requires a good reach.   

This talk will outline our research into the accessibility of the practical element of a chemistry degree to mobility impaired students.  It will highlight modifications which need to be made to the laboratory and apparatus to ensure the safe inclusion of mobility impaired students.

Whilst there are many aspects of the laboratory work that could present health and safety issues and challenge the physical limitations of mobility impaired individuals, the work involved in this study has shown, without doubt, that with relatively few modifications there is no reason why disabled students should not be able to participate in this type of course.  
Oral 17  -  Development of chemistry skills in Level 1 forensic science students

Matthew Almond
Department of Chemistry, University of Reading, Whiteknights, Reading RG6 6AD.

Email: m.j.almond@reading.ac.uk
As part of our successful BSc degree programme in Chemistry with Forensic Analysis we have introduced, for the first time this year, a 10-credit third year module consisting of a team working miniproject.  The projects were arranged by dividing the class into three groups of 3-4 students in each; each group had a “leader” and for this first year we had a project officer (L-MS) funded from the CETL grant.  The aim of the projects was to help to introduce the students to open-ended project work and to team working.  As such each team was given a suggested field for research, some lead references and suggestions for suitable available techniques.  The three areas studied during this year have been:-

1. Development of a data-base for IR and elemental analysis of paints;

2. An investigation of interferences in presumptive blood tests and a study of the chemistry underlying these interferences;

3. A comparative study of methods for enhancing latent fingerprints on different surfaces – again considering the underlying chemistry.

In addition to the scientific study two aims of the work were:-

1. To encourage the students to pool together individual work to produce a team study;

2. To encourage the students to consider further research as a career path;

3. To enhance students’ learning experience and to improve performance in other modules. 

It is early to make a full evaluation of these aims.  However, we noted that in all cases the team working aspect had been very successful.  Students had carried out recognisable individual pieces of work, including devising their own “case studies” but in all cases the overall report was greater than the sum of its parts.  We have noted increased interest in postgraduate work from these students with 4/10 applying for MSc places.  Interestingly two of the others intend to follow a career in teaching and have modified forensic work for use in schools projects.  Finally the overall marks for this module were high – reflecting a strong interest from the students.

Oral 18  -  Development of chemistry skills in level 1 forensic science students
Jose Gonzalez-Rodriguez

University of Lincoln

Email: jgonzalezrodriguez@lincoln.ac.uk
Traditional methods of chemistry teaching are currently used within the Forensic Science degree (a Royal Society of Chemistry (RSC) recognised course), with teaching programmes consisting of lectures, seminars and practical classes. This traditional approach, however, fails to identify the specific requirements of individuals in large classes (>100 students) with diverse abilities. As a consequence, many of our level 1 students struggle to achieve the level of competence in chemistry required to underpin the more advanced areas of study in levels 2 and 3.  This not only impacts on the student experience as students perceive themselves as failing in chemistry and consequently expect to struggle in the chemistry related areas of the course but also removes a significant area of employment and further study open to our graduates.  
We have addressed this by undertaking a major innovative project in which the way we teach chemistry at level 1 is radically changed from traditional methods of teaching to a continual skills audit approach. In this project we intend to produce a series of short video clips with each being aimed at teaching a particular level 1 chemistry skill. These will be downloadable as podcasts for use on students personal equipment such as computers, mobile phones and IPods. These will provide individual tuition as and when required by students but may also be used by tutors in lectures, seminars and laboratory classes. As such they will provide a versatile medium for teaching skills. 
A novel approach is that we use students as teachers in the video clips. It is known that successful learning can take place through student peer interaction in formal and informal settings and that students as teachers is a key aspect of any teaching and learning strategy. We aim to take advantage of the communication skills used between students in informal learning within these video clips. 

Oral 19  -  Student feedback questionnaires – A different slant (or, “ask not what your country can do for you; ask what you can do for your country”)

Raymond Wallace
School of Science & Technology, Nottingham Trent University, Nottingham

Email: ray.wallace@ntu.ac.uk

Student feedback questionnaires are either a blessing or a curse depending on how you view the world.  There are certainly many of them, they are beloved by university managers, can prove extremely useful and helpful and at the very least help one to ‘tick the box’.  They have to be carefully designed to elicit useful information but can lead the unwary into digging themselves into holes from which they have to extricate themselves, and in so doing open up the floodgates for vast amounts of increased work.  The trouble with questionnaires is that by their very nature, they often invite criticism, where often it may not be justified.  Enter the questionnaire with a twist and sting in the tail. 

At Nottingham Trent have explored the use of questionnaires to provide feedback on the whole of our sandwich placement service, right from the finding of placements, through the placement year and student reintegration on return to the University. Not only have we asked students about the service which we have provided BUT ALSO AND IMPORTANTLY we have asked them about what they have done for themselves.  This approach evokes some interesting responses and in this short presentation we try to discover whether this self examination influences the students’ responses to the service that we provide.


Workshops

Workshop 1
Chewing things over in the laboratory
Workshop 2
Understanding the undergraduate student learning experience in chemistry
Workshop 3
Origami in chemistry
Workshop 4
Advancing chemistry by enhancing learning in the laboratory (ACELL)

Workshop 1  -  Chewing things over in the laboratory
Simon Belt
Centre for Chemical Sciences, School of Earth, Ocean and Environmental Sciences, University of Plymouth, Drake Circus, PL4 8AA
Email: sbelt@plymouth.ac.uk

Laboratory work continues to play a central role in all undergraduate chemistry courses, despite pressures of reduced resources and staffing. Although the purposes of laboratory work and the perceived benefits to students are quite easy to define and are well documented, it is less clear, in practice, whether the full potential of laboratory work is realised by the majority of students. In the chemical education literature, ‘recipe-style’ or prescriptive laboratory-based sessions are frequently criticized as activities that do not require students to (amongst other things) think critically, design experiments, reflect on outcomes or solve problems, particularly those that do not have fixed or pre-determined solutions. As such, there is probably a need to consider some alternative approaches to laboratory work and make the learning opportunities available through laboratory work clearer to students, especially as preparation for research-based project work which most students are expected to engage in during the later stages of their courses, at least.

This workshop will begin with a brief review of the main purposes of laboratory work and an outline of the methodological approaches commonly used. Participants in the workshop will contribute to general discussions on laboratory work, consider some effective strategies for addressing individual elements of practical work (aims, experimental design, reviewing outcomes, etc), and design some real experiments capable of being integrated into an undergraduate course. As such, the general aim of the workshop will be to formulate some approaches to laboratory work that should provide students with the opportunities to develop additional skills that many traditional laboratory curricula fail to offer. These approaches to laboratory work will be compared against those recently undertaken in Plymouth, where we have been adopting a Context/Problem-Based Learning (C/PBL) approach to laboratory work with Stage 1 chemistry students.

Workshop 2  -  Understanding the Undergraduate Student Learning Experience in Chemistry
Michael Gagan and Tina Overton
HEA Physical Sciences Centre
Email: jmg8@tutor.open.ac.uk, t.l.overton@hull.ac.uk
During 2007/8 the HEA Physical Science Centre has been undertaking a “Review of the Student Learning Experience in Chemistry”. A draft report and initial results will be ready by September, and this workshop will focus on interpreting the results. It is very important that the correct interpretations (or range of interpretations) are made from the data before publication of the final report. University teachers will gain a great deal of insight from an interactive session where the raw results from student, staff and other surveys carried out under the review are presented in suitable combinations, and then analysed/commented on/discussed by the audience (in appropriate groups, with reporting). This discussion can then also inform writing of the final report, which should be completed by late October/early November. The Review covers a wide range of student learning and staff teaching experience in the UK universities that currently offer chemistry and chemistry-related degrees.

Workshop 3  -  Origami in Chemistry

James Davis, Raymond Leslie and Robert Smith
Department of Chemistry, Nottingham Trent University, Nottingham, NG11 8NS

Email: james.davis@ntu.ac.uk
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While Origami has been extensively employed for the teaching of mathematics, its exploitation within chemistry has been largely overlooked. This is certainly a wasted opportunity as it can be perceived as both enjoyable and sufficiently challenging to a range of pupils of varying abilities. Its relevance to chemistry relates precision with which macromolecular systems are constructed in nature where folding and molecular shape can be vital for maintaining activity. Many of the concepts in Origami have clear parallels with molecular engineering but allow an easy, inexpensive, and creative route through which pupils can directly visualise structure-function relationships. Moreover, the “puzzle” nature inherent to the assembly of some designs provides the pupils with a challenge format that is particularly amenable as a lecture based activity that can be used to engage and reinforce key concepts across the various teaching divisions. These can be organised with minimal effort within the conventional talk and chalk lecture/tutorials and provides the students with tangible models that can be kept for future recollection / revision purposes and contrasts the more traditional ball and stick modelling systems.

The workshop highlights the accessible nature of Origami and the ease with which it can be integrated as a multilevel resource within secondary and tertiary curricula. The session will comprise hands-on activities aimed at providing the participants with the background and skills necessary to adapt core models and puzzles to suit their own subject area. The activities are supported by key examples and contextual material to emphasize how cross disciplinary interactions between biology, chemistry and physics gives rise to advances in technology that provide new molecular systems that have a direct impact on daily life. No previous experience of origami is required as the demonstrators will guide the audience from the basics to the completion of more elaborate designs. 

Workshop 4  -  Advancing Chemistry by Enhancing Learning in the Laboratory (ACELL)

Justin R Read1 and Scott H Kable2
1School of Chemistry and Physics, University of Adelaide, Adelaide, SA, 5005, Australia

2School of Chemistry, University of Sydney, Sydney, NSW, 2006, Australia

Authors:  ACELL Directors, comprising Simon C. Barrie (U. Sydney), Robert B. Bucat (U. Western Aust.), Mark A. Buntine, (U. Adelaide), Geoffrey T. Crisp (U. Adelaide), Ian M. Jamie (Macquarie U.), Scott H. Kable (U. Sydney) and Justin R. Read (U. Adelaide) 

Email:  j.read@chem.usyd.edu.au; s.kable@chem.usyd.edu.au

The Advancing Chemistry by Enhancing Learning in the Laboratory (ACELL) project is a successful Australian initiative contributing to quality improvements in undergraduate laboratory curricula nationwide.  ACELL has four principal aims: (i) to make available, via a public database, materials relating to chemistry experiments which are educationally sound and have been evaluated by both students and academic staff; (ii) to provide for the professional development of chemistry academics by expanding their understanding of issues surrounding student learning in the laboratory; (iii) to facilitate the development of a community of practice in chemistry education; and, (iv) to undertake original research into student learning in the laboratory.
Experiments submitted to ACELL for evaluation are tested in a third party laboratory (often this is done at an ACELL workshop), evaluated by students, and all materials are peer reviewed (by a student and an academic) prior to publication.  By bringing together both staff and students at workshops, and including both in the peer reviewing process, ACELL maintains its student focus whilst also drawing on evidence from the literature regarding student learning.
This workshop will provide participants with an interactive, hands-on introduction to ACELL methods and approaches.  After a short introduction to ACELL activities in Australia, we will ask participants to reflect on their own experience as students.  The student-centred approach is continued by asking participants to act as students and to undertake a couple of short undergraduate chemistry experiments from the ACELL database.  Finally, we will present some of the research findings about laboratory learning for Australian tertiary chemistry students.
ACELL is presently actively pursuing opportunities for extension into other areas of science (we have run workshops in physics and biology).  We are also exploring interest in extending the ACELL methodology internationally– including into Europe.  An update on these efforts will also be provided.
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