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The two key transitions

A-LEVEL (OR OTHER PRECURSOR STUDIES)

UNIVERSITY

EMPLOYMENT (INC. FURTHER STUDY)



Advice on taking over the first-year lab 

course

 “Just keep it running the way it was before … if it ain’t

broke don’t fix it … there’ll be a new [university] 

curriculum next year anyway”

 BUT!
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A summary of the reformed A-level practical chemistry assessment, as discussed in the Higher 

Education Stakeholders group, can be found here: https://www.aqa.org.uk/subjects/science/as-

and-a-level/chemistry-7404-7405/a-level-practical-assessment [accessed 24/01/2020]

https://www.aqa.org.uk/subjects/science/as-and-a-level/chemistry-7404-7405/a-level-practical-assessment


New A-levels, summarised

 Minimum of 12 assessed practical 

experiments

 Students must pass 5 competencies in 

order to receive the Endorsement 

(separate to other A-level 

qualifications)

 The experiments chosen invariably

cover the techniques of recrystallisation 

and titration (as examples).

AQA Practical Handbook (for Teachers)



Consultation:

 Consult students on their responses to the course and 

record their reactions to ideas for the next year

 Consult GTAs and Lab Teachers on their overall 

assessment of the year group compared to previous 

years.

*Via the Student Observation Of Teaching programme 

organised by Tim Herrick.

Consultation by L3 BMS student PN [redacted]
Further information on this program can be found here:

https://www.sheffield.ac.uk/ssid/301/soot [accessed 24/01/2020]

https://www.sheffield.ac.uk/ssid/301/soot


Key findings:

 GTAs and Lab Teachers felt this group of students was 

not more knowledgeable about chemistry, but was 

more confident in practical work. Opportunity to 

challenge them further.

 Students enthusiastic about more concise laboratory 

manuals. Why? Further research is required… (see 

later)



Key principles for reform

 Focus on resolving problems before innovating! 

(Although the two can be combined)

 To gain student engagement and respect, students 

must have confidence in staff knowledge of their 

previous experiences

Unknowingly reinventing the wheel is not just wasteful 

of time, but fatal for losing student engagement!



Thinking back to my own experience as 

a student…



Thinking back to my own experience as 

a student…

Key NMR concepts were

covered at A-level, yet

university curricula were 

written as though 

students had no previous 

experience of this (for 

example).

This could undermine 

confidence in the 

curriculum design.



Therefore, if students have an existing skill…

 Acknowledge they have it!

 Give them the opportunity to practice it – don’t leave 

dead zones in the curriculum!

 If you choose to repeat an exercise, make it clear 

why you are doing so (e.g. higher level theory)



Pedagogic research

 Conducted anonymous 

surveys in Semester 1

 Planned to follow 

these up 

with focus groups in

Semester 2 to discuss 

results…
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The pandemic’s impact on research

 Fortunately, almost all lab classes from 2019-20 had 

already been completed, with small online activities 

covering the remainder

 But this meant the planned focus groups could not be 

carried out. The same survey has been repeated for 

the 2020-21 group and focus groups are due to be 

held soon. 

 All data presented here is from 2019-20 as the 

second survey is not yet complete.



Another example of teacher-student disconnect…

“…the most useful designation I have found for them is Digital Natives. Our 
students today are all “native speakers” of the digital language of computers, 
video games and the internet.”

-Marc Prensky, 2001 [1]

“I could use more help with this [assignment] … I’ve never really used a 
computer before”

-A current first-year UK home student from an average economic background, 
born in 2002 [2]

This became very relevant in 2020!

[1] Prensky, M. “Digital Natives, Digital Immigrants”, On the Horizon, MCB University Press, 
2001, 9(5) 1-6

[2] Verbal comment to myself, reproduced with permission.



The importance of avoiding stereotypes!

Survey by T. Anderson. N=63 (97% response rate), using an anonymised paper survey 

approved by the University of Sheffield’s ethics approval process. Further details available 

on request.
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Significant for how 

Physical Chemistry labs 

are introduced & 

presentation skills 

development



Are students still “scholars”?
Students were enthusiastic about more concise laboratory manuals. Why? 

Survey by T. Anderson. N=63 (97% response rate), using an anonymised paper survey 

approved by the University of Sheffield’s ethics approval process. Further details available 

on request.



What is the best way to communicate information 

and maintain skills development continuously?
 The lab manuals I inherited were very lengthy 

(270 pages per semester) – every time a student 
asked a question, the answer was added in again 
by my predecessor…

 There is no point in everything being in there if 
the size of the book only intimidates a non-
habitual reader into never opening it (or as little 
as possible)!

 Safety & skills were repeated redundantly year on 
year - it was tacitly acknowledged that it would 
be impossible for students to carry around the 
earlier year books too…



The old manual compared to the two new split ones

…becomes 5 pages in the new lab manual, but still with all the extra explanation 

needed for a 

student doing something

for the first time.

A 9-page experiment in the old lab manual…

Tom Anderson



(and there 

used to be 

another 270-

page manual 

for each 

semester!)



The Safety and Techniques Manual contains all the skills information students will 

need to carry forward, in a concise form without the extra breakdown for someone 

doing it for the first time. Self-led learning not repetition.

24Tom Anderson



Student feedback...

NB students do not have a basis for comparison for this, but 

it is important to respect their views and find out the basis 

for them – focus groups to follow.
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Pandemic response!

 We have access to large, spacious teaching labs that make 

social distanced teaching possible. Full risk assessments 

showed a lab usually capable of holding 55 students could 

accommodate 18 safely: 4-day lab week system 

implemented.

(An old pre-

pandemic 

photo for 

illustration 

only!)



Pandemic response!

 Social distancing means that work previously carried 

out in pairs, or closely supervised by postgrads, now 

has to be done more independently.

 The new A-levels and my innovations in this direction 

thus paved the way for pandemic teaching!



Conclusions

 We must respond to changes in A-levels – but this problem is 

also an opportunity to challenge our students.

 My self-led learning innovations stood us in good stead when 

students had to work more independently during the pandemic

 The student experience cannot be reduced to stereotypes. 

Close consultation with and survey of the student population 

not only informed my reforms to manage the transition from 

the altered A-level course; it was also a vital tool in building a 

Covid-safe lab course. This illustrates the importance of 

pedagogic research-led teaching in the modern university.



Thank you for listening 


