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FIELD WORK IS GOOD

What is special or unique about learning in the field?

And, how can we best help students enter the 
community of practice of field work?
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Learning in the field is an essential part of training of future 
scientists in all the natural sciences.

• Learning from/about Nature (Science as a physical enterprise)
• Immersion in the “raw nature of science”
• Questions of scale, complexity, knowing where to find meaning in natural 

settings
• How to best help students master the cognitive and technical skills required of 

the profession?

• Learning from each other (Science as a social enterprise)
• Master-novice relations; what works?
• How is information transferred/translated through the community 

(Inscriptions)?
• What social interactions can influence behaviors (Embodiment)?
• When, where and from whom do students learn about  accepted professional 

norms, standards, practices, expectations



Field Learning Environment
What is unique, or at least intrinsic, to learning in the field?
Some contexts for engaging students in the community of 
field practice:
• Scale is large relative to student; perception from an 

internal spatial viewpoint; “zoom” across scales; temporal 
and spatial reasoning

• Physical movement in the environment
• Knowledge of spatial relations stored in memory, available for 

retrieval for later use
• Experience can’t be reproduced in artificial  or virtual 

environments
• Strong sensory inputs

• Experience with raw, undistilled Nature
• Make decisions about what is  important, what to focus on, 

emphasize or exclude  (disembedding)



Learning in the Field Results in a Large Cognitive 
Load
• Must process simultaneously process diverse information from many 

sources….
• Design field learning activities accordingly….



Reduce “Novelty Space”

Students cannot learn if they 
are uncertain about:

• Where they are 
geographically

• What is expected of 
them scientifically

• Personal comfort, 
safety.

Planning and preparation 
are essential.



Full Context of Field Work Must be Articulated and 
Understood

• What is known about 
the regional geology?

• What work was 
previously done in the 
area?

• How does this project 
fit into the “big 
picture”?



What Can the Rocks Tell us About Geologic History, 
Process?
• How do students learn 

to “read” the story of 
Earth?



Must make observations on multiple scales of 
observation, and be able to integrate….



Must make logistical decisions…

• Where to go, and why
• What are the access 

points
• What is the best traverse
• What equipment will I 

need for the day
• Comfort, safety….



Field Tasks--Sample Selection, Measurement
• What do I need to sample, 

and why?
• Is this representative?
• Will the sample reveal 

process or history?
• What sample distribution?
• Is this sample appropriate for 

future analytical work?



Transfer of Knowledge….
• From classroom to application in the field



Cognitive Gains from Learning in the Field

• Develop higher order thinking skills
• Comprehension, application, analysis, synthesis evaluation; 

Bloom 1965

• Deep understanding through experiential learning (Kolb, 1984; 
Bransford et al., 1999)

• Natural phenomena in their full environmental  context, make 
connections and see relations

• Interdisciplinary, using full range of content knowledge

• Emphasis on inquiry and discovery



Metacognitive Gains from Learning in the Field

Students must be:
• Self-aware of their approach 

• Self-monitoring of their progress

• Self-regulating as they modify approaches when confronted 
with emerging problems or inconsistencies

• Capable of
• Planning, goal-setting
• Critical-thinking

• Conation—knowledge and affect lead                                
to future intentional, goal-oriented actions



Affective Gains from Learning in the Field

• Awe, wonder, aesthetics, curiosity

• Intra- and inter-personal impacts

• Attitudes, values, beliefs, motivations….

• Ability to work in groups, collaborative and cooperative 

• Increased self-confidence, self-reliance

• Life-long memories;  poignant experiences

• Networking, Relations  (mentor-peer; peer-peer)



Engaging the Community of Practice
• A long apprenticeship is required

• Novice-master interactions in natural setting

• Language
• Organized skills and practices;  speech and gesture

• Selection and use of appropriate tools

• Communal ethics, values, expectations
• Efficient work habits, 
• Stimulates independent thinking,  
• Engages decision-making strategies 
• Personal work ethics  
• Collaboration communication skills  

“The best geologist is the one who has seen the most rocks" 
(H.H. Read, 1939)



Embodiment—Brain and Body ARE Connected
• Importance of body in human cognition

• How to act in the world, touching, moving reveals 
multiple perspectives

• “Knowing your way around”; oriented in conceptual  
and physical space

• Immersion in the natural environment
• Affective experiences encode important information

• Relevant Nature is systematically observed  

• Fires all the senses—a powerful affective                               
response that impacts                                                                  
cognition, memory, learning

• Requires broad and sustained exposure                                                
to natural variations of Earth materials,                                 
structures, processes



Embodiment: In the Social Setting 
of Doing Science
• Importance of “gaze” and gesture
• Directing focus to what is important



Mogk and Goodwin, 2012

The orientation of 
self in space with 
respect to the 
object of study, 
and to each other 
as we interact  is 
important.



Mogk and Goodwin, 2012



Inscriptions—From Nature to Culture
• Representations of natural phenomena

• Portable, successively refined to emphasize a specific idea; but, lose 
the larger context, complexity

• The first inscription is most important, changing Nature into 
Culture (i.e. artifacts such as maps, graphs, diagrams…)

• Enhance understanding of Nature by using increasingly refined 
representations

• A “chain” of inscriptions, feeding                                               
back and forth from field to analysis

• Public, Portable, Permanent records



We took the opportunity to 
slow down and look at 
field relations in detail…..



Advice for Faculty to Facilitate Learning in the 
Field
• Field instruction should be student-centered
• Learning goals must be clearly articulated
• Assessments are critical; well-aligned with learning goals;
• Careful planning is essential. (Novelty space)
• BE AWARE—of how you are interacting with nature, with students
• BE EXPLICIT and EXTERNALIZE (What are you thinking? Why is this 

significant? How does this connect….)
• Reveal your inner mastery



Professionalism:  Learned Behaviors

Some considerations of social constructs and 
dynamics that can impact learning in the field.





AGU Scientific Integrity Principles

• Excellence, integrity, and honesty in all aspects of research 
• Personal accountability in the conduct of research and the dissemination 

of the results 
• Professional courtesy and fairness in working with others 
• Unselfish cooperation in research 
• Good stewardship of research on behalf of others 
• Legal compliance in all aspects of research, including intellectual 

property 
• Humane approach in evaluating the implications of research on humans 

and animals



PRINCIPLES OF PROFESSIONALISM:  POWER

Asymmetry  or hierarchy 
of power in social 
structures can lead to 
potential for engaging 
unethical behaviors,  
influencing or control ling 
the behaviors of others. 
Power may be either 
enabling or disabling, and 
must be applied 
judiciously. Dr. William Lammers, Power, 

Essence and the Organization; used 
by permission



TRUST IS A FOUNDATION FOR ALL 
SCIENCE

“The scientific enterprise is built on a foundation of trust. 

Society trusts that scientific research results are an honest and accurate 

reflection of a researcher’s work. 

Researchers equally trust that their colleagues have gathered data 

carefully, have used appropriate analytic and statistical techniques, have 

reported their results accurately, and have treated the work of other 

researchers with respect.”
From “On Being a Scientist” – National Academy of Sciences 3rd Edition 

http://www.nap.edu/catalog/12192/on-being-a-scientist-a-guide-to-responsible-conduct-in



PRINCIPLES OF PROFESSIONALISM:  TRUST
What is trust?

• Relationship between or among 
people.

• To facilitate cooperative social 
interactions

• Business, family relations, 
….shared expectations of 
behavior

• Risk Taking
• Expectation to use skills and 

sound judgment

• Individuals (doctor-patient) or 
Groups/Profession

• Judged to be trustworthy
• Competence, experience, good will

• Generates ethical and legal duties
• Obligation to do what is expected

David Resnik, Sci Eng Ethics. 2011 Sep; 17(3): 399–409, doi:  10.1007/s11948-010-9210-x

"No arts; no letters; no society; and which is 
worst of all, continual fear, and danger of 
violent death: and the life of man, solitary, 
poor, nasty, brutish and short.” 

Hobbes, Leviathan 1651



Mentoring—Built on Trust
An advisor:
• Guides students on academic 

progress through their 
program.

• Clarify requirements and 
procedures

• Check in on progress

• Assess status

• Discuss plans

A mentor:
• Plays a more expansive role in the 

mentee's development.
• Provides wisdom, empathy, 

respect, knowledge, and support
• Is a guide within the scientific 

discipline
• Supports professional development
• Facilitates networking
• Explores career possibilities 

together



Strategies for Effective Mentoring

• Make yourself available
• Foster community

• Team meetings, one-on-one meetings
• Journal Clubs
• Social Outings

• Be Attentive
• Encourage participation in the broader research community

• Attending meetings, visiting facilities, attending webinars
• Be Understanding

• Mario Pita et al,  CUR Quarterly, Spring 2013



Principles of Professionalism:  Respect

• For People
• For  the Profession

• For  the  Conduct of Science 

Say no more.

Can’t we all just get along? –Rodney King

Lessons we should have 
learned in Sandbox 101



PRINCIPLES OF PROFESSIONALISM:  
RESPONSIBILITY

• To Science and the Profession

• Students and Colleagues

• Employers and Employees

• Clients and End Users

• The Public and Humanity

• The Environment and Natural Resources

GSA Code of Conduct

Also, responsibility to:
• Report
• Self Police
• Act



Responsible Conduct of Research

• Treatment of Data 
and Data 
Management

• Mistakes and 
Negligence

• Research Misconduct
• Response to Violation, 

whistleblowing
• Laboratory Safety

• Authorship-Credit
• Peer Review
• Publication
• Conflicts of Interest
• Intellectual Property
• Competing Interests, 

commitments, values
• Sharing Results



Responsibility 
for Safety First!

Instill a culture of safety
• Everyone
• Everywhere
• All the time
• In every way



Alcohol, Drug, Sexual Harassment, 
(Firearm?!) Policies
• JUST SAY “NO”

• The exposure to liability is just too great  
• At the very least comply with all local and state laws

• Consequences
• Complaints, Dismissal and Withdrawal Procedures must be in place

• Best if students have copies of these policies up front

• Highly Recommended
• Keck Geology Consortium Student Participant Handbook                                                 

keckgeology.org/files/pdf/projects/2009Student_Hdbk.pdf

• Keck Geology Consortium Project Leader Handbook                                                
keckgeology.org/files/pdf/projects/PD_Hdbk2008_1.pdf



Everyone has a right to a safe, inclusive, 
welcoming, and productive work environment.

• The field setting can create situations that can contribute to bad 
behaviors

• Close living situation
• Working long hours, under duress
• Social structures (power, inclusivity…)
• Privacy issues

• Bad behaviors are a cancer that can ruin a field campaign!
• Be Aware, Be Proactive, Be Preventative



Be Aware: Microaggressions

• Microaggressions are the casual degradation of any 
marginalized group (Wikipedia). Whether intentional 
or not, the impacts are real, cumulative, and can lead 
to ..."diminished self confidence and contributes to a 
poor self-image and potentially lead to mental health 
problems such as depression, anxiety and trauma.”

• The impacts are cumulative, they send a message of 
exclusion and they hurt!



Be Aware: Implicit Bias

Implicit bias refers to the attitudes or stereotypes that affect our 
understanding, actions that are activated involuntarily without an 
individual's awareness or intentional control (American Women  in 
Science). Implicit bias refers to attitudes and stereotypes that affect 
perception and judgment without our being aware of it.

• Halo Effect—overall impression affected by other attributes
• Confirmation Bias--decisions made to confirm beliefs
• Anchoring Bias —rely on  one trait, often first impression



by Erika Marin-Spiotta



http://highline.huffingtonpost.com/articles/en/park-rangers/



B.  Wood, 30 OCTOBER 2015 • VOL 350 ISSUE 6260

PLoS ONE 9(7): e102172. 
doi:10.1371/journal.pone.0102172

A majority of survey respondents 
reported that they had directly observed 
or been told about the occurrence of 
other field site researchers and/or 
colleagues making inappropriate or sexual 
remarks at their most recent or most 
notable field site (N = 448/
619, 72.4%)

Over 20% of respondents reported that 
they had personally experienced sexual 
assault: i.e. physical sexual harassment, 
unwanted sexual contact, or sexual 
contact in which they could not or did not 
give consent, or felt it would be unsafe to 
fight back or not give consent(N = 
140/644, 21.7%).



Sexual Harassment
“As educators and science professionals, we have a social contract with our students, 
trainees, and staff to provide safe spaces for learning and employment where people 
are treated with dignity. We also have a social contract with society to pursue science 
for the benefit of humankind. If we break our social contract in the first, we can hardly 
expect to earn the trust of the public in the second.” 
Marín-Spiotta, E., B. Schneider, and M. A. Holmes (2016), Eos, 97, doi:10.1029/2016EO044859 

Survey of Academic Field Experiences Trainees Report Harassment and Assault  K. B. H. Clancy, et al. (2014) Plos One.

http://science.sciencemag.org/content/350/6260/487.full


Riley, Gray and Shim, 
2013, University of 
Wisconsin-Madison



Riley, Gray and Shim, 
2013, University of 
Wisconsin-Madison



INTERVENTION STRATEGIES
There is no such thing as a “neutral bystander!”

Silence is complicity!

There is always collateral damage!

https://www.ihollaback.org/responding-to-harassers/

DIRECT - say or do something
DISTRACT – move attention away 
DELEGATE – get help from others
DELAY –offer support
DOCUMENT – create a record



Be  Aware, Be Proactive—Prevent and Act
• Speak up! Empower Bystanders
• Lead by example. Leadership comes from the top
• Be proactive; be prepared; look for the warning signs; 

• Awareness:  microaggressions, implicit bias
• License to act as moral agents; empower by-standers 

• Make it easier to report abuse and harassment.
• Make sure the policies work.
• Make safety a day-to-day priority.
• Take a collective stand against harassment.
• Cultivate and insist upon a programmatic climate that is inclusive, 

welcoming, and SAFE; 
• An ounce of prevention is always the best policy.



Finally, please reflect on:

• Where, when and how is professionalism taught in your field 
program?

• Who has responsibility?
• Do you have plans in place to deal with bad situations?
• Is there accountability?
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Get out into Nature early and often…
The Earth never tires, 
The Earth is rude, silent incomprehensible at first, 
Nature is rude and incomprehensible at first, 
Be not discourag'd, keep on, there are divine things well envelop'd, 
I swear to you there are divine things more beautiful 

than words can tell. 

Walt Whitman 

Leaves of Grass
Song of the Open Road
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