
TC306 workshop 19th ICSMGE Seoul 

GeoEngineering Education: What should graduates be able to do & What and How to 

teach to enable them to do it 

A panel discussion with Gye-Chun Cho, Carlos Santamarina and Cino Viggiani, with an 

introduction by Marina Pantazidou 

WORKSHOP SETUP 

The three panelists were asked to consider the theme questions of the workshop and the 

following description: “The workshop combines the following topics:  

(a) What all civil engineering graduates should be able to do within the domain of geotechnical 

engineering: let’s call it set X;  

(b) What to teach so that graduates can do X;  

(c) How to teach what we teach (specifically the fundamentals) so that graduates can do X 

better.” 

The panelists were also given as background the work of Atkinson (2012, 2013, 2016) on 

question (a) and the papers “what to teach” by Santamarina (2015) and Wesley (2015), with 

the clarification that they were not constrained in any way by this background material: it 

would be their choice to make reference to it, whether in agreement or not. 

WORKSHOP SUMMARY 

The introductory presentation by Marina Pantazidou provided background for the workshop 

questions and a suggestion to wrap up the workshop with some points of convergence. The 

presentation included a tabulated summary of John Atkinson’s answer to the first theme 

question (a), stressed the importance of learning outcomes, selected some to-be-debated 

issues from the Santamarina and Wesley papers and proposed three possible points of 

convergence for wrapping up. 

The presentations of the three panelists had one feature in common: they did not adopt the 

minimalistic point of view of the workshop, which was meant to address “the geotechnical 

knowledge of every civil engineering graduate”. Instead, they approached the question from 

a relatively maximalistic point of view, which could be described as “the geotechnical 

knowledge for a future geotechnical engineer”. 

Gye-Chun Cho stressed that environmental and technological challenges necessitate 

rethinking of education and the importance of educators having a broader educational 

philosophy. He also offered TC306 a suggestion for future work: to compile guidelines for the 

authors of geotechnical engineering textbooks.  

Carlos Santamarina advocated a broad basis of fundamentals (mechanics, physics, chemistry, 

biology, geology, materials, mathematics) and suggested three lists of (1) concepts and 

methods we should (aim to) retire, (2) classical approaches to preserve and (3) directions of 

current and future emphasis. He closed by focusing on the challenge presented by the 

particulate nature of soils and listed the “pieces of the puzzle” necessary to meet this 

challenge.  

Cino Viggiani provided a list of what the geotechnical graduate should be able to do, but 

clarified that the right question should be “what understandings should graduates have that 

will enable them to become good geotechnical engineers”. Like Santamarina, he stressed the 



importance of (a shorter list of) fundamentals (mathematics, physics and mechanics) and 

suggested that the mastering of fundamentals is the key to address complexity. Finally, for 

the question “how to teach”, he emphasized the importance of using in instruction visuals 

produced by modern tools, such as x-ray tomography and image analysis techniques.  

Due to the differences between the minimalistic point of view of the workshop description & 

introduction and the maximalistic point of view of the panelists, the discussion that followed 

was on this dual track. However, this did not preclude reaching some common ground. For 

example, the issue of emphasis-on-understanding vs emphasis-on-things-to-do soon led to 

the realization that the only way to assess understanding is again with things that students 

do. Two variations of assessment were suggested that we rarely/never do: (a) delayed 

assessment to evaluate what graduates retain some time after instruction and (b) binary 

assessment for the absolute fundamentals: if students fail these questions, they fail the 

course. 

WORKSHOP CONCLUSIONS 

Considering together all the presentations and the discussion that followed, the workshop 

produced agreement on the following three convergence points: 

1) We have to work more on assessment when our aim is understanding, i.e. find methods to 

(i) articulate this understanding and (ii) assess it  by observing things that students *do*. 

2) Although we realize that undrained analysis is not an ideal method, we are not ready to 

abandon it in the absence of better alternatives.  

3) We are ready to retire the terms “cohesive soils” and “cohesionless soils”. The audience 

(around 40 participants) was explicitly asked this question and there was no disagreement. 
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