
It’s the Keele difference.

How courses can be adapted to address skills’ 
needs – learning from another STEM discipline

WRIPA/SEPnet Webinar, 23rd July 2020

Mike Edwards, with Natalie Capel,
Laura Hancock, Katherine Haxton, Martin Hollamby, Richard 

Jones, David McGarvey, Daniela Plana and Aleks Radu

School of Chemical and Physical Sciences
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Perception – sciences and scientists are different…

https://xkcd.com/1520/

https://xkcd.com/1520/
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Core sciences – how different are they? Are the 
students different?

http://blogs.hightechhigh.org/sstaley/2
013/08/27/question-about-physics/

http://blogs.hightechhigh.org/sstaley/2013/08/27/question-about-physics/
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Subject Benchmark Statement: 
Chemistry

https://www.qaa.ac.uk/quality-code/subject-benchmark-statements

https://www.qaa.ac.uk/quality-code/subject-benchmark-statements
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Subject Benchmark Statement: 
Physics

https://www.qaa.ac.uk/quality-code/subject-benchmark-statements

https://www.qaa.ac.uk/quality-code/subject-benchmark-statements


Industrial Input

Degree accreditation Criteria 

https://www.rsc.org/globalassets/03-membership-community/degree-accreditation/accreditation-of-degree-booklet.pdf

https://www.rsc.org/globalassets/03-membership-community/degree-accreditation/accreditation-of-degree-booklet.pdf


Industrial Input is Crucial

https://www.abpi.org.uk/publications/bridging-the-
skills-gap-in-the-biopharmaceutical-industry-2019/

Focused input from an industrial liaison panel can identify skills
requirements – research collaborators are an excellent resource pool:

✓ Limited reporting skills

✓ Limited understanding of career requirements and skills

✓ Limited understanding of chemical industry

Industrial reports provide useful ‘big-picture’
skills requirements to aid course design

https://www.abpi.org.uk/publications/bridging-the-skills-gap-in-the-biopharmaceutical-industry-2019/


Desirable Skills Outcomes

✓ Scientific numeracy – understanding the meaning of numbers and
their manipulation and application in a scientific context

✓ Scientific literacy – the ability to locate key information from books,
journals and databases and distil their important elements

✓ Scientific communication – the ability to summarise, report and
communicate experimental findings through a variety of media

✓ Professional skills – the ability to professionally carry out and obtain
data using a range of discipline specific techniques

✓ Employability skills – the ability to solve problems, working
individually or as part of a team, using the range of skills developed
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Course Design – what is important?
Chemistry at Keele embarked on a rolling programme level redesign
commencing in 2012/13:

✓ Focused on the identified programme level outcomes

✓ Providing structured opportunity to develop from feedback

✓ Teaching key objectives through embedding them in assessment

Year 1 Year 2 Year 3 Year 4

2012/3 2013/4 2014/5 2015/6
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Case Study 1: Building Report Writing Skills

✓ Report writing skills are a ubiquitous (and traditional) component of
undergraduate science degree courses and generally act as a vehicle
for reporting the outcomes of laboratory experiments/investigations
through laboratory reports.

✓ ‘Laboratory report’ encompasses a variety of styles/formats, ranging
from prescriptive pro-forma style reports to ‘full write-ups’.

✓ These may be hand-written or word-processed, and highly variable in
expectations of the generic skills students are required to practice and
demonstrate.
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Iterative Dialogic Assessment and Feedback Cycles
1. Students write laboratory report sections mirroring the principal sections (Introduction, 

Experimental, Results and Discussion, Conclusion) of chemistry journal articles
2. Students draw on their feedback from the sections to compile a draft full article/report. 
3. Students improve their drafts and submit their final lab reports. 
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✓ Exercise 1: Students, working in groups, survey a 
selection of journal articles to identify common 
features, principal sections, conventions and practice 
(followed by discussion).

✓ Exercise 2: Students are provided with two example 
reports:  They compare and contrast the reports in 
terms of strengths and areas for improvement.  
Using the marking criteria, they assess the two 
reports and write some feedback comments in 
relation to the different aspects defined by the 
marking scheme.

✓ Exercise 3: Students reflect on what has been 
discussed during the session and on their draft 
introductions, they write action points for 
improvements to make.

Assessment Briefing Session 1 (2hrs)
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1. Tutor-facilitated group discussion/review of sets of anonymised 
peer draft lab reports.

2. Self-assessment of student’s own work against the marking 
criteria.

3. Summary feedback and Q&A session.

Draft Full Laboratory Report Feedback Workshop 
(2 hrs)
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Feedback Workshop: Student & Observer 
Feedback

❑ ‘I was able to see what 
standard I should write my 
papers’

❑ ‘Helped me improve my lab 
report, found the session 
very useful’

❑ ‘Peer reviewing other lab 
reports was much more 
helpful than I thought it 
would be’

❑ ‘Looking at other people’s 
reports and seeing how my 
own could be improved’

❑ ‘Got good feedback on my 
draft and had an 
opportunity to see other 
people’s reports’ 

❑ ‘I was expecting to get more 
feedback from the lecturers
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IMPACT? WHAT STUDENTS CAN DO

Referencing

IT Skills: Analysis 
and presentation 
of scientific data

Scientific 
writing

Use of 
Specialist 
Software

Professional 
Conventions
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Capel, N. J., Hancock, L. M., Haxton, K. J., Hollamby, M. J., Jones, R. H., Plana, D. and McGarvey, D. J. 
(2019), “Developing scientific reporting skills of early undergraduate chemistry students”, in Seery, M. 
K. and Mc Donnell, C. (Eds.), Teaching Chemistry in Higher Education: A Festschrift in Honour of 
Professor Tina Overton, Creathach Press, Dublin, pp. 333-348.

The approach is characterised by a series of iterative assessment-
feedback cycles that are supported by scheduled assessment briefing
sessions coupled to a range of formative and collaborative learning
activities related to aspects of report writing
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Case Study 2: Assessing Employability Skills

Second year students submit a CV and cover letter in response to an
internship advert – careers exercise embedded in a core module

✓ Collaboration with the careers service

✓ Feedback and guidance

✓ Aligned to the subject material

✓ Low-stakes assessment
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Case Study 2: Assessment Pathway

Formative
CV draft

1 to 1 
feedback

Assessment
briefing 

Summative
submission

Mark 
awarded

feedbackExpert
feedback

Advert and ‘bad’
CV discussed 

Individual
submissions

Careers service
cohort follow up

Optional
careers

interview

Students revise
submissions

No written
feedback
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Case Study 2: Assessing Employability Skills
Assessment marks are determined by a simple set of criteria and the
mark (out of 5) reflects suitability for the position:

5 - Call for interview, place on shortlist

4 - Consider for interview, add to long list

3 - Thank you for your application, we will keep your CV on file

2 - Thank you for your application

1 - No response

✓ Individual feedback is offered in 15 minute careers interviews

✓ Opportunity to review the CV and internship opportunities
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Case Study 2: Outcomes
No (sharable) data on the success of this intervention but we have
empirically observed:

✓ Enhanced links with careers resources and facilities

✓ Better career awareness amongst students

✓ Students obtaining summer internships/experience

✓ Some students will not engage
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Conclusions and Thanks

✓ Science curricula can be modified and redesigned to reflect the
outcomes we desire in our graduates using strategic assessment

✓ Industrial opinion and feedback is an important element of
designing courses that are relevant for modern graduates

✓ Science disciplines can share ideas and good practice to the
benefit of all

✓ Please email me if you would like to discuss anything further
(m.g.edwards@keele.ac.uk)


