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1st Year Chemistry: Assumed Maths Process Skills 

• Qld Level 6+ 
(Grade 10) 

• Qld 
Mathematics B 
(Senior Syllabus) 

• Qld Level 5 
(Grade 8/9) 

• Qld Level 4/5 
(Grade 7-9) 

Algebra 

Proportional 
Reasoning 

Unit 
Conversions 

Quadratics & 
Exponential 
Functions 

Logarithms & 
Exponentials 



Are we testing maths skills or chemistry skills? 

The challenges:  

• Maths process skills impact on solving problems 

(of course … we formulate MCQ distractors based on this!) 

• Units 

(chemistry is a minefield!) 

• Critical reasoning ….. does the answer make sense? 

(anything goes!) 

 

The goals:  

• Raise student awareness and confidence in their quantitative skills 

• Provide resources which students can access in self-regulated 

study 



• Logs of completion of online activities and resource access via Bb 

• UQ ethical clearance gained 

Project timeline & evaluation (2012) 

Additional data:  



Are we testing maths skills or chemistry skills? 

Jennings, M (2009) In R. Hunter, B. Bicknell, & T. Burgess (Eds.), Crossing divides: Proceedings of the 32nd 

annual conference of the Mathematics Education Research Group of Australasia (Vol. 1). Palmerston North, NZ: 

MERGA. 

Cooper, CI & Pearson, PT (2012) Journal of Science Education & Technology, 21, 197-205. 



Midsemester exam question 

T = 27 + 273 = 300 K P = 2 bar = 2 x 105 Pa 

V = 15.0 L = 15 x 10-3 m3 PV = nRT 

  
n =

pV

RT
  
n =

2 ´105( )(15 ´10-3)

8.314 ´ 300
= 1.2 moles



Bb video focusing on QS 

Web resources: abstract to course. 

UQ chemistry tutor: connected to UQ community & context. 

Bb analytics indicated that this video was viewed > 1200 times. 



‘Thinking across the chemistry problem-solving exercises you 

have completed in this course, which mathematical process 

has troubled you the most?’ 

 

• Integration/differentiation (19%) 

• Logarithms (17%) 

• Quadratic equations (15%) 

• Unit conversion (10%) 
 

Example Comments: 

“Understanding what the question is asking, knowing what to put into the 

formula and how to rearrange equations.”  

“The diagnostic test helped me to identify a problem area … I required 

extra resources (a Maths in Chemistry textbook) to gain proficiency in 

algebra..” 

Student self-awareness 

DePierro, E, Garafolo, F, & Toomey, R (2008) Journal of Chemical Education, 85, 1226-8. 

Potgieter, M, Harding, A., & Engelbrecht, J. (2008) Journal of Research in Science Teaching, 45, 197-218. 



The tip of  the iceberg? 
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