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About this Project
Seismic reflection data interpretation has been a key tool in geological subsurface 
exploration for the last several decades. Despite the central significance of this exploration 
tool in the petroleum and minerals industries and in scientific investigations of tectonics and 
sedimentary systems, the characteristics of expert skill in this area remain unevenly 
documented and the educational pathway to expertise is poorly understood. This project 
proposes to optimize university graduate-level education in seismic interpretation through 
analysis of expert behavior development in formal classroom and live research settings. The 
key objectives of this project are to: 1) Replicate threshold and transformative experiences 
internal and external to graduate curricula based on a unifying framework of learning 
sciences theory and prior research by this team; 2) Pioneer more effective and efficient paths 
to create competence, expert behaviors, and identity in this skill area.

Contributing Graduate Students: Matthew Jackson and James Dobbs, Geology & Geophysics

Participants were provided fresh printed 2D seismic lines and the same lines 
on monitors arranged with the same geometry.   They were provided up to 60 
minutes to interpret the geologic structures revealed in the images and were 
recorded by video cameras while working.  Six participants also wore a TobiPro
Glasses II eye tracking unit to record gaze and attention. All participants were 
interviewed about their workflow and interpretations immediately afterwards. 

Crowdsourced Map of Attention and Significant Areas
We u sed  p art ic ip ants ’  m ark in gs , gestu res , p hys ica l  d w ell  locat ion s  an d  gaze  d ata  to  
id e ntify  a re as  o f  atte nt ion  (AO I)  to  focu s  fu rth e r  an a lys is  w ith  eye  track  d ata . Th is  
grap h ica l ru b ric :  

• Analyze current data set for pupillometry signals
• Once pandemic-related delays and restrictions with 

in-person instruction and industry office occupancy 
ease, expand expand the participant pool to include 
higher levels of experience and expertise.

• Adapt methodology to conduct similarly structured
study for software 3D seismic interpretation.

• Isolate tasks and interpretation actions to better 
document successful problems solving and embed in 
curricula for testing

• Work with industry partners to build more effective 
training strategies and workflows for students and 
current practitioners 

Conclusions
- Coding data and workflows using a “crowd sourcing” technique developed

in this study allows the use of participant data to indicate prominent and 
subtle yet potentially important features. 

- Eye tracking allows for detailed modeling of participant attention and gaze
paths throughout seismic interpretation. 

- We can capture the full breadth of thought processes associated with 
completing effective and higher quality interpretations with our mixed-
methods suite of data collection and analysis approaches.

Future Research Directions

Key Findings
- We document that behaviors consistent with high quality

interpretations are associated with participants who 
construct a narrative of the geologic evolution of 
packages of features and structures.  This process is 
shown by:

- The interpreter contextualizing events through 
geologic time as (shown in the figures on the right).

- Identifying structural setting and constructing
sequence stratigraphic framework

- Assessing the dataset on regional scale by focusing
on the intersection of lines, thinking in 3D, and 
correlating packages of strata (shown below)

- We have documented behaviors that are consistent with
higher levels of expertise. These include:
- Holistic thinking, broad use of resources and time

- Application of specific appropriate and successful
visualization and process strategies

- Making more written notes to support their 
interpretation and decision-making processes.

Expert behaviors

re lat ive  novice  sub ject re lat ive  expert  sub ject




