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• Spatial ability is proposed to play an important role in problem 
solving and may contribute to supporting engineering students 
in solving complex problems [1, 2]. 
 

• Hambrick, et al. [1], in the context of geology, determined 
individuals with lower levels of expertise and high levels of 
spatial ability can perform to a similar standard to those with 
high levels of expertise. To date, a study of this nature had not 
been carried out in engineering education.  
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• No significant difference between 1st (M = 9.28, SD = 4.21) and 
3rd year (M = 9.93, SD = 3.42) performance on the 3-disc TOH 
conditions; t(73) = -0.69, p = 0.49.  

• No significant difference between 1st (M = 30.09, SD = 19.16) 
and 3rd year (M = 30.21, SD = 17.63) performance on the 4-disc 
TOH conditions; t(73) = -0.03, p = 0.98.  

RESULTS 

This work is funded by the President Doctoral Scholarship 
at Athlone Institute of Technology. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

CONCLUSIONS 

1. Engagement in engineering education did not lead to the 
development of complex problem-solving skills for the 
sample included in this study. 

2. Spatial visualisation did not have a significant correlation 
to performance on the complex problems included in this 
study. 

KEY FINDINGS 

As, to the best of our knowledge, no previous study has 
investigated the relationship between spatial visualisation and 
problem solving in the context of engineering across levels of 
expertise. This research contributes towards understanding 
this relationship. Future work will investigate this relationship 
during a discipline-specific task. 

CONTRIBUTION 

This study has been developed into a full peer-reviewed paper 
and accepted to the PATT38 international conference. 
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METHOD  

Undergraduate 1st (n = 63) and 3rd (n = 52) year engineering 
students invited to participate in this study.  

SAMPLE 

 

• The 3- and 4-disc models of The Tower of Hanoi (TOH) 
adminsitered.  

• Audio and video recording equipment used throughout the 
problem solving session to monitor performance.  

• 9-point Likert-type item administered when problem 
completed to determine the mental effort, difficulty, stress 
and concentration experienced when solving the problem. 
 
 
 
 

SESSION ONE 

 

Purdue spatial visualisation test and rotations (PSVT:R) [5], 
surface development test (SDT) and paper folding test (PFT) 
administered [6]. The order of administration was randomised 
to account for order bias. 

 
 
 
 

SESSION TWO 

PSVT:R 

PFT 

SDT 

Correlations 

  PSVT Score SDT Score PFT Score 3-Disc Moves 

SDT 
Score 

Pearson Correlation .590** 
_ 

    

Sig. (2-tailed) 0.000     

PFT 
Score 

Pearson Correlation .478** .599** 
_ 

  

Sig. (2-tailed) 0.000 0.000   

3-Disc 
Moves 

Pearson Correlation -0.116 -0.064 -0.052 
_ 

Sig. (2-tailed) 0.320 0.588 0.655 

4-Disc 
Moves 

Pearson Correlation 0.022 -0.092 -.240* 0.215 

Sig. (2-tailed) 0.853 0.432 0.038 0.064 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

Through this research the role of spatial visualisation, a 
cognitive ability related to success in STEM [3, 4], and 
expertise are examined in relation to the performance of 
engineering students on a complex problem. 
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