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PURPOSE AND GOALS Learning to make geologic maps is enhanced by: IMPLICATIONS FOR 3

» 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 & & & TEAC H l N G
 As part of a larger naturalistic study of mapping strategies (Hambrick et al., 2012; Baker et al., o StrUCtured InStrUCtlon WIth regu,ar feedba Ck
2012; Baker & Petcovic 2012; 2016), undergraduate through professional geoscientists were
asked during semi-structured interviews to reflect on experiences that promoted their personal - . A . Structured Instruction and Feedback o
competence and confidence in mapping ® Imm erSIOn In the h Slcal and Cultural en Vlronment » Structure learning as a gradual shift of responsibility from instructor to student.
» Using Lave & Wenger’s (1991) theory of situated learning, we captured how learning to map is p y » Learners should have mastered all of the necessary knowledge and skills
“situated” relative to the instructional, physical, and cultural environments before being “let loose” to map.
» Here we describe our resulting model as well as practical implications of this analysis for * Incorporate learning activities and assessments that teach the use of

-
R e e b s s e Py PrOdUCtI Ve Struggle inscriptions such as topographic maps, aerial photos, microscope images,

enhanced graphic displays, and the representation of measurements such as

strike and dip.
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* Have instructors or teaching assistants available to answer questions during
mapping activities.

PARTICIPANTS DATA COLLECTION OUR MODEL OF SITUATED LEARNING TO MAP P et et ion
*  Provid rtunities f tended, deliberat d ful ti
& ANALYS I S o then the gr : Structured instruction: /t was guided from the standpoint that they provided a template, Mento ; rO\I/-IIa\e/eozﬁjczjel:]rt]; ItGOSmOarpe)a( negr eea, reec éi \?erafeeezgacpkufrrpoﬁ»ethueif;’r?gt'[ﬁztor’ B
bac” randgave " . ab th 4y "9
imme

then “okay let's go to an area that we've mapped. Let's look at some contacts. What the the area aga|n in order to improve their understanding and performance_ #

Age (range, mean 20-68 (36.4 .. : rocks look like.” So, we spent a day doing that and then we would often then do a traverse to % -
. (_ = : ) (36.4) Participants were recruited and selected for the I look at‘:'vockg. Then thyey v:/oguld say, “Now itz ygluru turn.” (Fiamme) ’ * Model the type of metacognitive self-talk learners should engage in by
Yrs since highest 0-29 (7.3) larger study (2009 & 2010) demonstrating and explaining how the instructor would map the area.
degree (range, mean) ' _ _ _
Gender (no., % female) | 31 (46.3%) The complex and dynamic Earth environment Productive Struggle
Race/ethnicity (no., % 6 (0.1%) » Struggle can be productive when used intentionally such that learners are
" | persons of color) S Participants completed cognitive tests, a mapping & adequately scaffolded and supported.
! Current undergraduate . task and a post-mapping interview. Part of the c Ty
| SUEET (e 9] 14 (20.9%) interview asked “How (or where) did you learn to ommunity of Fractice
’ make geologic maps?” Th » Use activities and assessments that encourage both teamwork and independent
Current graduate 19 (28.4%) | € study
e earner . ; : ; ;
: student (no., %) : % « Design work to create an environment that fosters sharing of ideas, active
) Current or former (" Content: The ) Participation: the - N participation, and respect for dissenting ideas — all important aspects of
= 1 (0] . . . . . . . . . . =
i | professional . S0 (et Responses to mapping and experience questions learner acquires skill learner develops as a full ST G collafgiian in the geoscience com s . o
* geoscientist (no., %) were isolated for analysis through engaging in participant by interacting practice: The learner » Set up field activities suc.h that novice mappers ben_eflt from bglng individually
| Took undergraduate 1 the authentic with experiences and develops relationships mentored by more experienced peers, teaching assistants, or instructors.
(o) . . .
field methods/mapping 64 (95.5%) / \_ practice of experts. ) T iy . that shift perspectives . * Ask more experienced students to teach others.
7 course (no., %) 50 (74.6%) L \_ 9 J on what is knowns and » Having more individuals fully participate in teaching others not only |
B G oduate feld/maonin _ . g B \__ how things are done. strengthens their own knowledge and skills, but fully engages both teachers
= u | | i - = . : . .
- ip— experiengz 9 | 44 65.7%) Al{g“?rts mFiepend((ajntIy reac: 3:1 rantdortr'] Tamé)'e of k ommer ) (" thougn [ Aleamers ) /" The leamer \ - ~ and learners in the evolving community of practice. F
Bl 32 (47.8%) interviews an gener e pci en ial co es. ’. PRt practice the metacognition participates by Collaboration ey T )
| = knowledge using learner moves reflects an 3_tf';'_19ﬁ|'"9tW'_ﬂ} 4 Mentoring ) enables - W :
Professional mapping or inscriptions common further along external 4 ™\ SEL Lz s enables learners to
' The | ; ) " e
- | teaching mapping 21 (31.9%) to the community of [throﬁgﬁaarr;et:a%?jd\ the novice to narrative jchat b ngrglngﬂl]s_ th el SE7 (13 learners to work together R E F E R E N ( ; E S
" | experience (no., %) Codes were compared and consolidated. Mogk & % practice Y, instructional expert characterizes e;;mo | ::( E\g:thlgn de SOTIMUL) E acquire skills, toward a . o . —_—
Goodwin (2012) was used to organize initial codes. D \_ continuum ) accgptabl_e work . chI)turaI e praptlceth_ knowledge, \COmmon goaI) Baker, K'.M".& Petcovic, H. L. (2016). Sensmwty to Iandscapfe features: A spatial analysis of field
z identified expectations ;nd is deflne_:i b;; establishch)i by the rzgopg::tzgfsthels professional geoscientists on the move. Journal of Geoscience Education 64(3), 242-253. DOI: 1089-
| _ e community o : : : . e 9995/2016/64(3)/242/12
e "E”UC“: SLt‘pPO” practice J \ community of practice J \_experience / and habits of _ Baker, K. M., Petcovic, H. L., Wisniewska, M., & Libarkin, J. C. (2012). Spatial signatures of
\_ roughou -/ mind through i mapping expertise among field geologists. Cartography and Geographic Information Science
Authors iteratively applied codes to a sample of 5 transcripts, compared results, and refined interactions 39(3), 119-132. DOI: 10.1559/15230406393119 '
the coding scheme until a final coding scheme was agreed upon Hambrick, D. Z., Libarkin, J. C., Petcovic, H. L., Baker, K. M., Elkins, J., Callahan, C. N., Turner, S.
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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

e: Sometimes it's good for

. . ; . d
codes that they found particularly compelling. Metacognition: : : di struggle: 70 iruggle a litie bit an
. gnition: So, you can think about what you did and why you did it wrong. ts to kind OT' S ) in and ¥ : g L . .
How you might have recognized what the real answer is. That certainly is the most Stlzggg you get the e,xtra mStrt“‘Ei'/oa'l hot)  other peop’e how to !‘nag) haj We thank the Ind'an_a Unl\(erS|ty Judson Mead Geologic Field Stat.lon f Or h(?Stlhg

-_; helpful way for me to learn. | guess the most helpful way would be to do it, to see you get that “aha” moment. Feachmg: Tea(;hggter mapper- (Tourmaline data collection for this project. We are grateful to collatéorators Julie legrkln, Zach

how | did it wrong, or how to do it right, and then to do it again right. (Pairique) made meé Hambrick, Kathleen Baker, Joe Elkins, Nicole LaDue, Sheldon Turner, Caitlin
: . .1 : : — Callahan, Tara Rench, Josh Caulkins, and Jeff Barney who were part of the larger
US'”Q the lens of Lav? .and.Wenger (1991), Yve org.anlzed findings into three major field cognition study and assisted with participant interviews. We thank the project

categories: content, participation, and community. This allowed us to make sense of the Read more: Petcovic, H. L., McNeal P. M., Nyarko, S. C., & Doorlag, M. (2019). “How did you “Presenting author: samuelcornelius.nyarko@wmich.edu participants for their time and comments. This work was partially supported by the National Science
findings, generate interpretations, and develop the model. learn to map?” A model for describing influential learning experiences in geologic mapping. Foundation under DRL-0815764 (Pl Petcovic) and DRL-0815930 (P! Libarkin). Any opinions,
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