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Critical thinking:  
 
Critical thinking can be defined as the process of working out what you think and why you 
think this.  
 
Critical thinking is essential to all subject disciplines at university study. It is very common 
for new university students to receive feedback that they need to think thus write more 
critically to develop their essays and ultimately receive higher grades.  
 
At university critical thinking also involves:  
 

• Identifying what you want to know, and why. 
• Sourcing relevant and reliable information. 
• Grounding your thinking in this evidence. 
• Addressing contradictions in wider academic thinking. 

 
Critical thinking is an important study skill that you will develop at university, practising this 
skill before enrolling at university to help you make a smoother transition academically.  
 

Bloom’s Taxonomy:  

 
To help establish how critical we are being we can utilise Bloom’s Taxonomy. Through 
Bloom’s Taxonomy we can see the stages of learning as a hierarchy of critical analysis.  
 
“Remember” requires the least amount of critical thinking and “Create” requires the most. 
The higher your university work sits on the pyramid the more critical you are being. This 
means when you analyse and evaluate academic literature you are seen to be more critical 
than those which simply describe theories and claims without questioning their validity.  
 
To achieve a higher level on the pyramid you still need to undertake everything beneath it 
but be sure not to get trapped there! 

  

Higher order thinking skills, 
Critical thinking 

Lower order thinking skills 
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Health and Safety Discussion Questions 
 
What health and safety considerations do we need to be aware of in a university lab-based 
environment? 
 
 
 
 
 
 
 
 
 
 
What processes need to be undertaken to ensure health and safety procedures are 
followed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stages Description 
Examples of words associated with this 
level 

Create Produce new or original work. 
Design, construct, develop, formulate, 
investigate 

Evaluate Justify a stand or decision. Argue, defend, support, critique, weigh 

Analyse Draw connections among ideas. 
Relate, compare, contrast, examine, 
question 

Apply Use information in new situations. 
Execute, implement, solve, use, 
demonstrate 

Understand Explain ideas of concepts. 
Describe, discuss, classify, recognise, 
paraphrase 

Remember Recall facts and basic concepts. Define, state, memorise, repeat, quoting 
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 A. COSHH Assessment 

Please Mark relevant hazards and control measures with an X 

 Hazards 
How might they cause harm (including routes of 

exposure 
Control measures 

(please specify types of eye protection/gloves) 
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List how these cause harm and routes of exposure 
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Other /details* 

Form g/L C Xi Xn T Ca
r 

O 
F 

Ex Env  FC MSC Coat Eyes Glov RPE 

Acetylacetone L 5mL            

 

 

 

 

 

mgm-3 

       

 

 

 

 

KMnO4 

(Potassium 
Permanganate) 

S 0.2g            

 

 

 

 

 

 

 

mgm-3 

       

 

H2SO4 

(Sulphuric Acid) 

L 200
mL 

           

 

 

 

 

 

mgm-3 
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Sodium 
Carbonate 
(anhydrous) 

S 5g  X         H319 – Causes serious eye irritation N/A   X X X  P305+P351+P338 – If in eyes, rinse 
with water, remove contact lenses 

CH3COONa.3H2O S 2.6g           No associated hazards  N/A   X X X  Wear ppe 

Toluene L 1mL  X X    X    H225 – Highly flammable liquid and vapour 

H304 – May be fatal if swallowed and enters 
airways 

H315 – Causes skin irritation 

H336 – May cause drowsiness or dizziness 

H361d – Suspected of damaging the unborn child 

H373 – May cause damage to organs through 
prolonged or repeated exposure 

192 

mgm-3 

X  X X X  P210 – Keep away from sources of 
ignition  

P260 – Do not breathe fume/spray 

P280 – Wear ppe 

P301+P310 – If swallowed, call a 
poison centre or physician 

P370+P378 – In case of fire, use dry 
powder or dry sand 

P403+P235 – Store in a well-
ventilated place, keep cool 

Pyridine L 1mL  X X    X    H225 – Highly flammable liquid and vapour 

H302+H312+H332 – Harmful if swallowed, in 
contact with skin or if inhaled 

H315 – Causes skin irritation 

H319 – Causes serious eye irritation 

15 

mgm-3 

X  X X X  P210 – Keep away from sources of 
ignition  

P280 – Wear ppe 

P305+P351+P338 – If in eyes, rinse 
with water, remove contact lenses  

VO(SO4).6H2O S 5g   X        H302 – Harmful if swallowed N/A   X X X  Wear ppe 

[VO(acac)2] S -  X X        H302 – Harmful if swallowed 

H315 – Causes skin irritation 

H319 – Causes serious eye irritation 

H335 – May cause respiratory irritation 

N/A X  X X X  P261 – Avoid breathing dust 

P305+P351+P338 – If in eyes, rinse 
with water, remove contact lenses 

[Mn(acac)3] S -  X X        H302 – Harmful if swallowed 

H315 – Causes skin irritation 

H319 – Causes serious eye irritation 

H335 – May cause respiratory irritation 

N/A X  X X X  P261 – Avoid breathing dust 

P305+P351+P338 – If in eyes, rinse 
with water, remove contact lenses 
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Please feel free to make notes in this area: 
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B.   Assessing the level of risk and further action needed (please check relevant box) 

7.1 How severe is any injury or health effect 

likely to be? 

Tick one box 

(S =score given in 

brackets) 

Minor  

 (1) 

Serious  

 (2) 

Major  

(3) 

Fatal  

(4) 

7.2. How likely is exposure to the hazard? Tick one box 

(P =score given in 

brackets) 

Very unlikely 

 (1) 

Unlikely  

 (2) 

Possible  

 (3) 

Likely 

  (4) 

7.3. Calculate the risk score by multiplying 

the 2 scores in Q7.1 & 7.2 

Risk Score 

(S x P) =  

Low 

 (1−3) 

Medium 

(4−6) 

High 

(8−9) 

Very High 

(12−16) 

 

 
C. Waste disposal 

Please provide details on disposal of chemical and/or biological waste including any special requirements. 
Dispose of any waste into the correctly labelled waste containers. 
Vanadium and Manganese complexes are to be disposed of in the heavy metals waste container. 
Acetylacetone and sodium acetate trihydrate solutions are to be disposed of in the non-halogenated waste container. 

 
 
 
 
 
 
 
 



 
 

8 | P a g e  
 

Chemical Safety Data Sheet (SDS) for COSHH Activity: 
 
Acetylacetone                  
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KMnO4 (Potassium Permanganate) 
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H2SO4 (Sulphuric Acid) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Additional SDS Links: 

Acetylacetone: https://www.sigmaaldrich.com/GB/en/sds/sigald/p7754?userType=anonymous 

KMnO4: https://www.sigmaaldrich.com/GB/en/sds/sigald/399124?userType=anonymous 

H2SO4: https://www.sigmaaldrich.com/GB/en/sds/sigald/258105?userType=anonymous 

https://www.sigmaaldrich.com/GB/en/sds/sigald/p7754?userType=anonymous
https://www.sigmaaldrich.com/GB/en/sds/sigald/399124?userType=anonymous
https://www.sigmaaldrich.com/GB/en/sds/sigald/258105?userType=anonymous
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Lab report discussion:  
 

Introduction 
 

 
 
 
 
 
 
 
 
 

 
 
Experimental 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results and Discussion 
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Abstract 

 
 
 

Conclusions 
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My thoughts…   

 

  What information is in each section? 

 

 

 

 

 

 

What does it contribute to the overall structure? 

 

 

 

 

 

 

 

 

 

 

 

 

What is the importance of each section? 
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Critical Reading notes:  
 

Remember you don’t have to answer all the questions, use them in a way that you find 
useful. If you wish to apply these questions to the Lab Report discussed, please do. If you 
want to apply these questions to a new piece of Academic Literature, then this is in the 
“Further Resources”. 
 

What are the key features of 
each section? 
 
I.e. Introduction “sets the 
scene”. 

 
 
 
 
 
 
 

What is the overall language 
or tone of a lab report / 
academic literature? 
 
Think the tense, does it 
include “I” or “we”? 
 

 
 
 
 
 
 
 

What are the key quantities, 
times or observations in the 
Experimental Section that 
would help you to repeat this 
experiment? 

 

In the Results and 
Discussion, how is each 
statement supported with 
literature or a suitable 
explanation? 

 
 
 
 
 
 
 

Are there any flaws, gaps or 
limitations to the 
descriptions that could be 
improved? 

 

How does the Abstract and 
Conclusion explain the aims 
or reason for this 
experiment? 
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How does this scientific text 
relate to other ideas I have 
read and/or my personal 
experience? 
 
Does it agree, contradict, or 
challenge my current 
knowledge?  
  

 
 
 
 
 
 
 

How does the author 
reference other scientists’ 
work? 
 
Consider figures, tables, 
previous literature. 
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Further resources: 

Academic Literature Example:  

 
P. K. Baker and S. G. Fraser, Inorganica Chimica Acta., 1986, 116, L3-L4 
 
Can the Abstract, Introduction, Experimental and Results and Discussion sections be observed? 
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Within your plastic wallet, you have two additional resources that you can read in your free 
time to help you feel more prepared for university study.  
 

1) Overton et al., Study and communication skills for the chemical sciences, Oxford 
University Press, Oxford, 2011, ch. 8, pp.107-126. 

 

2) University of Reading, Department of Chemistry, Keeping a Lab Notebook and Writing A Lab 
Report: What you need to know.  

 

If you need a copy of these resources please email us. If you have any other questions you 
can also contact us on: 

 
accessreading@reading.ac.uk 

 

  

mailto:accessreading@reading.ac.uk


 
 

19 | P a g e  
 

Lab Report (in full) 
 

Experimental 
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Experimental 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



 
 

21 | P a g e  
 

Result and discussion 
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Abstract 
 
 
 
 
 

 
 
 
 
 
 
 

Conclusion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 


