
PURPOSE AND GOALS
• Fieldwork is a key component of gaining expertise in geology (Petcovic et al., 2014)
• Learning bedrock mapping has long been a cornerstone of field instruction
• As part of a larger naturalistic study of mapping strategies (Hambrick et al., 2012; Baker et al., 

2012; Baker & Petcovic 2012; 2016), undergraduate through professional geoscientists were 
asked during semi-structured interviews to reflect on experiences that promoted their personal 
competence and confidence in mapping

• Using Lave & Wenger’s (1991) theory of situated learning, we captured how learning to map is 
“situated” relative to the instructional, physical, and cultural environments

• Here we describe our resulting model as well as practical implications of this analysis for 
teaching geologic mapping in the field
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A COMMUNITY OF PRACTICE MODEL SUGGESTS PRACTIAL 
IMPLICATIONS FOR TEACHING GEOLOGIC MAPPING IN THE FIELD

Heather Petcovic, Peggy McNeal, and Samuel Nyarko*
IMPLICATIONS FOR 

TEACHING
Structured Instruction and Feedback 
• Structure learning as a gradual shift of responsibility from instructor to student. 

• Learners should have mastered all of the necessary knowledge and skills 
before being “let loose” to map. 

• Incorporate learning activities and assessments that teach the use of 
inscriptions such as topographic maps, aerial photos, microscope images, 
enhanced graphic displays, and the representation of measurements such as 
strike and dip. 

• Provide regular and timely feedback on learners’ performance, clearly indicating 
how performance can be improved. 
• Have instructors or teaching assistants available to answer questions during 

mapping activities.

Purposeful Immersion
• Provide opportunities for extended, deliberate and purposeful practice

• Have students to map an area, receive feedback from their instructor, and map 
the area again in order to improve their understanding and performance. 

• Model the type of metacognitive self-talk learners should engage in by 
demonstrating and explaining how the instructor would map the area. 

Productive Struggle
• Struggle can be productive when used intentionally such that learners are 

adequately scaffolded and supported. 

Community of Practice
• Use activities and assessments that encourage both teamwork and independent 

study
• Design work to create an environment that fosters sharing of ideas, active 

participation, and respect for dissenting ideas – all important aspects of 
collaboration in the geoscience community. 

• Set up field activities such that novice mappers benefit from being individually 
mentored by more experienced peers, teaching assistants, or instructors. 

• Ask more experienced students to teach others. 
• Having more individuals fully participate in teaching others not only 

strengthens their own knowledge and skills, but fully engages both teachers 
and learners in the evolving community of practice. 

*Presenting author: samuelcornelius.nyarko@wmich.edu

Learning to make geologic maps is enhanced by:
• Structured instruction with regular feedback

• Immersion in the physical and cultural environment
• Productive struggle

• Working in a community of practice
OUR MODEL OF SITUATED LEARNING TO MAP

Participation: the 
learner develops as a full 
participant by interacting 

with experiences and 
understanding. 

Learning is 
embodied within the 
complex Earth and 

the cultural processes 
established by the 

community of practice

Immersion Purpose

The complex and dynamic Earth environment

The 
learner

Content: The 
learner acquires skill 
through engaging in 

the authentic 
practice of experts.

The learner moves 
through a structured 

instructional
progression with 

identified expectations 
and instructor support 

throughout 

Through 
practice the 

learner moves 
further along 
the novice to 

expert 
continuum 

The learner 
transforms nature into 

knowledge using 
inscriptions common 
to the community of 

practice

Scaffolded 
learning

Relevant
feedback

A learner’s 
metacognition 

reflects an 
external 

narrative that 
characterizes 

acceptable work 
and is defined by 
the community of 

practice

The learner 
participates by 
struggling with 
difficult material 
and skills; the 
community of 

practice 
recognizes this 
as part of the 
experience

Collaboration
enables 

learners to 
work together 

toward a 
common goal

Mentoring
enables 

learners to 
acquire skills, 
knowledge, 
professional 
standards, 

and habits of 
mind through 
interactions 

with an expert

Teaching others improves 
the learner’s own 

understanding and practice

Community of 
practice: The learner 
develops relationships 
that shift perspectives 
on what is knowns and 
how things are done. 

Read more: Petcovic, H. L., McNeal P. M., Nyarko, S. C., & Doorlag, M. (2019). “How did you 
learn to map?” A model for describing influential learning experiences in geologic mapping. 
Journal of Geoscience Education. https://doi.org/10.1080/10899995.2019.1695096

METHODS

PARTICIPANTS DATA COLLECTION
& ANALYSISDemographics N=67

Age (range, mean) 20-68 (36.4)

Yrs since highest 
degree (range, mean)

0-29 (7.3)

Gender (no., % female) 31 (46.3%)

Race/ethnicity (no., % 
persons of color)

6 (9.1%)

Current undergraduate 
student (no., %)

14 (20.9%)

Current graduate 
student (no., %)

19 (28.4%)

Current or former 
professional 
geoscientist (no., %)

36 (53.7%)

Took undergraduate 
field methods/mapping 
course (no., %)

64 (95.5%) / 
50 (74.6%)

Graduate field/mapping 
research experience 
(no., %)

44 (65.7%) / 
32 (47.8%)

Professional mapping or 
teaching mapping 
experience (no., %)

21 (31.9%)

Participants were recruited and selected for the 
larger study (2009 & 2010) 

Participants completed cognitive tests, a mapping 
task and a post-mapping interview. Part of the 

interview asked “How (or where) did you learn to 
make geologic maps?”

Responses to mapping and experience questions 
were isolated for analysis

Authors independently read a random sample of 
10 interviews and generated potential codes. 

Authors iteratively applied codes to a sample of 5 transcripts, compared results, and refined 
the coding scheme until a final coding scheme was agreed upon

Codes were compared and consolidated. Mogk & 
Goodwin (2012) was used to organize initial codes. 

Transcripts were divided for coding among all authors. One author identified text passages 
to code. This author and a second author independently coded each passage. Mean 

76.5% agreement was achieved. All disagreements were resolved. 

Coded text segments were compiled using NVivo 11.0. Coded segments were reviewed 
by all authors and an independent peer group to interpret key ideas within each code. 
Attendees at the 2018 GSA meeting commented on the poster by placing stickers on 

codes that they found particularly compelling.

Using the lens of Lave and Wenger (1991), we organized findings into three major 
categories: content, participation, and community. This allowed us to make sense of the 

findings, generate interpretations, and develop the model. 

Structured instruction: It was guided from the standpoint that they provided a template, 
then “okay let's go to an area that we've mapped. Let's look at some contacts. What the 

rocks look like.” So, we spent a day doing that and then we would often then do a traverse to 
look at rocks. Then they would say, “Now it's your turn.” (Fiamme)

Metacognition: So, you can think about what you did and why you did it wrong. 
How you might have recognized what the real answer is. That certainly is the most 
helpful way for me to learn. I guess the most helpful way would be to do it, to see 

how I did it wrong, or how to do it right, and then to do it again right. (Pairique)
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