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Developing Field Skills and Habits

Teaching Geoscience in the Field

There are many ways of teaching field skills and habits to students in our programs. The
information below provides some examples of pedagogical approaches and considerations that can
be useful in determining the best way to help your students gain the benefits of learning in the
field.

& Developing Field Skills and Habits
w4 There are many ways of teaching field skills and
i?gtid?iaﬂ;iiﬁgagiitfs”:asge presents several video clips of Chuck Bailey's introductory LA habits tO StUdentS in Our prog ramS. The

geology class at the College of William and Mary on a field trip to the Falls of the James River. The
video clips illustrate one effective approach to teaching geoscience in the field: assigning several short tasks to be completed ir

o pedagogical approaches and considerations

Teaching in the Field Across the Curriculum: This suite of pages brings together resources related to teaching particular discipl -
such as structural geology or geophysics in the field. The materials include a mixture of teaching activities, course descriptions rese n te d h e re Can h e I S h a e th e eX e rl e n CeS
presentations, and other community submissions. p p p p

Two-Year College Students in the Field: This page developed for the Geo2YC website presents perspectives on and resources

2YC students in field experiences - opportunities, challenges, benefits - from instructors who do i. We d eS i g n to eXp Ose O u r Stu d e n tS to fi e I dWO r k i n

The Affective Domain

L]
Students can have a range of Affective responses to the prospect of simply going into the field, nevermind conducting some K tI l e g e OSC I e I l CeS -
i} - - . - 8 g -

Field experiences are a critical part of a geoscience student's education and have long been one of
the foundations of geoscience education. Field experiences aid students in applying knowledge they

learn in class to the real world as well as help in developing skills in critical thinking, technigues, and
instrument use. The role of field instruction in the geoscience curriculum must address new

expectations for undergraduate students entering the job market while also overcoming
contemporary logistical challenges.

Jump Down To: Field Skills and Habits of Mind | Developing Field Skills and Habits | Designing Field
Experiences | Events | Get Involved

The Place of Fieldwork in the Profession and the
Curriculum

when

anhl Case Study: Falls of the James

{Mont

This page presents several video clips of Chuck Bailey's introductory geology class trip to the
Falls of the James River. Chuck is a structural geclogy professor at the College of William and

What role does fieldwork serve in the both the practice of geoscience professionals and the
E'I_'_q'l-'_JCEE'.C'ﬂ ID.F EhE‘ next QE’HE’FEEJC‘H CI.F QE’C‘SCJE’HCE‘ E'E-'_JI_':'IE'HEE'? Mar'.g,f. The video rlzliphs iI_Itutstritetons Effectiﬁ;fetagproach”to teaching geoscierce |tr;1 the fieldt: .

. I . . . . . assigning several snor d5KS [0 De completed In small groups, and revealing 2 COorrect solutions
Geoscience educators need to understand the state of field education in the discipline now to be able at the end of each task. This approach utilizes cooperative learning and provides timely (in this
ta make thE case ]-;I::I . |t5 conti |"I|.JE':| im |:||:| +ance Tl"liS Ija case, immediate) feedback, a key factor in student learning.

discipline (based on Mogk and Goodwin, 2012 ). TeaCh i ng GeOSCie nce i N the I: i e I d Watch the

Bailey with his Introductory Geology class as well
Benefits of Field Work Field experiences are a critical part of a as footage of Dr. Balley talking to the camera

e e e v e s gepscience students’ education and have about how and why he teaches In the field.

necessary to be successful in the geosciences?
This compilation lists out various benefits attributed to

field, the value of fieldwork, and the attributes of geosc Iong been one Of the foundatlons Of TeaChing GeOSCienCe in the Field ACFOSS the

these claims with solid research evidence. Introduction: Why Take Students Into the Field

| | | .. ed-ucatlng maJOrS and- nOn_majorS-allke. Inthisclip,Chuckeplainsthathetakesstudentsi|"|tothefieldtoexposethemt@"eal,messy,geologicp"oblems.Length:DO:Ol Curriculum Speaks to hOW infusing field
Developing Field Skills and Habil \A/jth obstacles to taking students into the e experiences into all aspects of the geoscience

Where and how do students develop the field skills and
curriculum can help address programmatic goals

s e e e e field becoming more common, It s
Important that educators have access to : - - -
Designing Field Experiences P for depa_trtments. It Is also thg Jjumping off point
for a suite of pages that provide ideas and advice

This c:les?gn tutorial leads educa’éﬂ"S through the proces hlgh_quallty teaChlng resources and
on how to teach particular subjects In the core

outcomes desired, the authors use the principles of bag
cu rrlculum In the field.

Case Study: Falls of the James consists of
video shot during a field trip conducted by Chuck

o Introduction: Why Take Students Into the Field

Or watch and/or download the entire (23 minute) video in Flash or Quicktime format.

GSA Sl"li:l'_tCCJLJ"SE in 2012 EII"ICI t'EI"IEﬁtEl:I f"ﬂm Da'_ti':ipal"l pedagOg ICaI gu Idan Ce to make It aS easy The science of geclogy arose from observations of Earth processes and their

products. While numerical models and laboratory experiments have become highly

sophisticated in recent decades, geoscientists continue to "ground-truth”

as possible to give students the benefits s e
E ve r'] t S observations. Consequently, learning in the field is an integral part of the study of

geoscience. As such, and because geoscience differs from other scientific disciplines

- - (41 - 77 - in this way, teaching our students how to think like a geoscientist, in the field, is an
e 2010 Worksho D - Teaching Geoscience in 1 O CO I l I l ( EC I I l g ( ! I r O O ‘ !arl l I I l g WI essential component of an undergraduate geoscience degree. Furthermore, as an 4 Teaching Geomorphology in the Field Ited Id .
. A . essential component, field learning needs to be infused throughout the curriculum, the cur
ThlS WO HS |"I'DIJ' Was |"IE||:| at Montana State s0 that students are introduced to a significant cross-section of the types of %;i‘ ‘:F_“’h d"‘ Field exper ritic Ip i 9 student's education and have lon 9
- - . - : - I - ‘ | been one of the found t of geo d t . Below, you wIIf dI nks to p ntations, posters, and
riinnad field croamnntere and o fisld trin nf rd tl le real —WO rI d . geological questions that can be asked and answered in the field. | et preae dbyp oot cipan - k h ops that speak to ty fw ays they hav
WM taught geomo phlgywth and thro ghfldw kTh sources came fr mth T ching Geomorph I ay
_ ] ) RPN and Urban Students, Urban Issues workshops in 2008 a dthT ching Geo 1 the Fldw orkshop in
Achieving Program-Level Learning Outcomes o
For students to master a 50ph|5t|cated skill, set of skills, or habit of mind, it needs to be incorporated into multiple courses in the core e Jump Down To: "'Ial Systems | Mass Wasting | Research Projects and Activities | Field Trip Examples | Field
curriculum. The matrix approach to curriculum design, developed by the Geology departments at the College of William and Mary and at el .
Carleton College, is a simple strategy departments can use to see which program-level outcomes are taught, reviewed, and emphasized in
The Place of Fieldwork in the Profession and Curriculum each course in a curriculum. // _ —— _
 vour depar |  field <kl - ared by the time ti ete their mator. ever field Fluvial Systems Teaching Geophysics in the Field
Basad on Mogk and Goodwin, 2012 If your depa Ement chooses a set of field skills you expect your graduates to master by the time they complete tFWEI major, every fie Stream terraces ( DDDDDDDDDDD i
experience offers an opportunity to practice those skills. For example, the St. Norbert College Geology program focuses on teaching Donald Rodbell, Union Colleg U RS S R SO TN
From the earliest days of geology, great advances and insights have derived from . - to make observations, to separate observations from interpretations, and to take excellent, detailed notes with annotated ches ink to the activity/assia / been one of the foundations of geoscience education. Geophysics offers unique opportunities to combine the
keen observations of Earth. Butler {2@@8) asserted that the four HE'[,-' pa"adigms of small d tails to big picture — fiel M benefits of field education with modern exploration techniques and technologies. Getting students out into the
t rtl . iformitariani tl tent of loqical ti roluti d I W r I n - - B . Junction, New York (powerpoint 11, I field to conduct near-surface exploration, characterization activities, or other geophysical investigations can be a
1€ ef-j 1 SCIEI_FIEES - unirormita |a|1|$m, € E)(- en i or Q?O 0gica IFT'IE,. evolution an ,__F____,.;.- = =] EXEI m p | es 'Df IF‘IFU Sin g FIE | d EX F}E rrences | ntD CDFE CD LIrses Paul Ryb and Mitchell McAdoo, @ L - great way of engaging them with the content and gives them an opportunity to develop valuable skills. Below,
the history of life, and plate tectonics - all derive from field observations and related - il =3 .~ Field experiences can take a wide variety of forms, from brief excursions out of the classroo explore campus building stones to teaching Teaching Geoscisnce in ths Field 2010 you will find links to presentations, posters, and teaching activities presented by participants at several

interpretational skills. In reflecting on Hutton's cognitive breakthrough regarding workshops that speak to a variety of ways they have taught geophysics with and through field work.

geologic time at Siccar Point, Gould (1987, p. 5) noted, "Hutton broke through those
biblical structures because he was willing to place field observation before
preconception - speak to the earth and it shall teach thee."

entire courses in the field. A number of workshop participants and leaders have explor

P rOfe SS I O l l a n d ‘ l l r r I ‘ l I I l l I l l the core geoscience curriculum. The pages below link to presentations, activiti
particular courses.

aspects of teaching in the field in various parts of
. essays and other resources related to field instruction in

mp Down To: Integrative Field Experiences | Using Reflection and/or Refraction | Using Ground Penetrating
adar | Other Technigues | Field Guides and Databases

¢ Environmental Geology in the Field

| - | -
Field studies have provided the conceptual framework and inspired research I I l IS Se‘ tl O I I d I S‘ l Isses WI ly fl e I dWO r k e Geomorpholoay in the Field L : 41y : | Mass Wasting Teachmg Petrology in the Field
questions that have subsequently been investigated using modern high-resolution y — oL A multiple-week exercise on the Integ ratlve Field Exper :
analytical methods, experiments, physical and computational modeling, and the - - » Geophysics in the Field LA L gaxwldpFaltwlzT ggs:\'f;f:i burgh Field Geobph at SAGE: Strate %% Field experiences offer a unique way to apply dassroom knowledge to real-world
. ) . . . } i - _ S . i '4 s 4 { .!‘ o ’ Larry Bra I P d Universit examples and have long been one of the foundations of geoscience education. These experiences are generally
formulation and application of theory. In turn, the direct study of Earth in field aS I S O rl Ca a Wa S e e n a e e Hydrogeoloay in the Field £ 5 . ORI “h Teaching Geomarphelogy 2008 - : GGGGGGGG yD @) | <gaging and can also strengthen critical thinking and problem-solving skills. In addition to the general benefits
. . . . - - -y [ =% . b ¥y “H X ! " - ".' eaching Geoscience in the Field 201 .".-“ o} . rovi . L . . - I
settings has been greatly enriched through application of the results of these g - = L - L4 "an. e : %ﬁq‘ Mass wasting and slope stability ; --’ 7, tost df nts kf: lkkg tbh e fie Id Petro tldgf: pr td = spe c;l ?ﬁportum:es fo; stqutTnts to Iearn'uftoc:r:te;prtet the
. . . Y - . . - - e i i s g \ i : ¥ i e - P R— origin y i g wi eir geochemi 'y elow, you will find links to
modern approaches. There is an iterative, positive feedback mechanism in . ; * Paleontology in the Field < N e R N Jeff Clark, Lawrence University | Us Ilﬂr‘;duz;v GLZD::SS;E:D asd : s e T i ng activities presented by participants at several workshops that speak to a
. . . . - . - . r . ) . - % = i activity/assignment / Teaching G} owearHol L ’
understanding Earth and its processes that is derived from the flow of information Ce n te r Of e OSCI e n Ce e d l | Catl O n aS a » Petrology in the Field Paul Kelso, Lake Superior State Univers P iety o fw ays th ey h t ught geomorphology wth nd through field wo k
between research that is grounded in nature and laboratory-based studies. e Sedimentoloay in the Field ke the sdivitu/assianment / Teachi ~ Jump Down To: Ref s | Field Trip Examples | Field Guides and Databases
- Teaching Ne S rface Geophysics i| S
Geoscience education also has a long tradition of teaching and learning through direct experience from nature and C C C C e Structural Geoloay in the Field search Projects ar Sarah Kru achusetts Institu t R A _ _
. . , . . - . . . . . . L ~ — . ) 0 These resources came from the Teaching Geomorphology and Urban Students, Urban Issues workshops in 2008
setting among a community of geoscientists. One of the earliest accounts of field instruction concerns John Wesley ’ : ¥ e = and the Teaching Geosdence in the Field workshop in 2010.
instructor at Illinois Wesleyan University after the Civil War: Y i L s = 4 ntegrating urban geophysics proje
Field Experiences Beyond the Currlculum 5 e P ————— ; Petmbgy in the F|e|d _
i i i i i i i PRevnnd incarnnratinn field evnerenres intn enecificr conireeas there are alen .ﬂ-i‘g‘-' b i 4 o @, R > William Montgomery, New Jersey City Uj 1 a Fi Field- Petr0|Ogy TeaChlng
Powell led his students on frequent field trips, a then innovative approach to science education. "We all recall l Itl I re Urban Students, Urban Issues 2008 Activities
went to the winds with Major Powell," recalled student 1. B. Taylor. "He made us feel that we had conquered (Browse 3l pe
» Physical Geology: Idaho Field

broken our way through the accepted, and come into the heritage of free thinkers, and there was no shamerr—omywrore

Trip
* Volcanology and Petrology of
Interbedded Andesitic Lava

. . elding Research on the Nava
Using Reflection and/o| scientific titerac
Seismic refraction and reflection sty avid Gonzales, Fort Lewis College

Studying geology in the field has also contributed to the social structures that have
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served to train generations of geoscientists. The practice of field instruction of Bob Bauer, Un ty of M Flows and Volcanidastic Rocks
tudents | included formal cl instructi ter renti ) Evolution of the Precambrian Rocks of Yellowstone National Park and Surrounding from Washburn Volcano, YNP
students has included formal class instruction, one-on-one master-apprentice . « Building-Stone Geology
relations, communal events (e.g., field trips and conferences), and independent ie cti "sity, Bozeman s Metropolitan Museum of Art:
field-based research by undergraduate and graduate students. The field setting is (E:alrf“ Malerials and Ancient
- . . . . . . . Cultures
one of the important crucibles where science and scientists co-develop: Learning in n_Inquiry-Base r nin sing Student-Generated Data: The e Physical Geoloay: Amazing
£ ar - 1 r . o P - : ' " u " v . Sonju Complex Project
the field has always been about creation of new knowledge by direct observation of Des |Q Ni r-lg EffECtlve FI eld Lea Fﬂlng _ Karl Wirth, Macalester Colleg w
Earth while providing an important foundation in the training and professional % - e L = Using Data to Teach Earth Processes 2003 ¢ Field Guide to the Dutche
_ - ) _ . . - " . L - s 2 County, NY, Barrovian
development of the next generation of geoscientists. The maxim, "The best Expe rirences Sequence
geologist is the one who has seen the most rocks" (H.H. Read, 1939 address, h ft _[_. . Id t t References « Beartooth Highway Field Trip
] : : ] ] £ . T B F I R ks . - . S and Activities
published in 1957), has been embedded in geoscience education for generations. e enerits o e NSCruction David Mogk, Mcntan_a State University and Steve Whitmayer, James Madison Univarsity Boundy, T.M. and C. Condit (2004). Bringing the field into the classroom by using dynamic digital « Field and Laboratory Project -
Additional material for this page was contributed by participants in the 2012 GSA Workshop Design an maps to engage undergraduate students in petrology research. Journal of Geoscience Education. v. Volcanology and Petrology of
ffective Field Experience.. L - i
. . - . Effective Field E 52, p. 313-319 Interbedded Andesitic L ava
, . Many geologists have made the assertion that "Field work is _ e Flows and Volcaniclastic Rocks
i ] - ) ] ) ) . . . L Hoskin, W.0. (2000). Urban outcrops and the lunchtime petrology field trip. Journal of Geoscience from Washburn Volcano
Refe rences good" and is essential for the training of young geoscientists. The following is a Field instruction has trad|t|or|a||y been at the core of the Education. v. 48, p. 573 vellowstone National Park
compilation of claims that have been made about why field work has been valued as geoscience curriculum. It is a pedagogically exciting way to introduce students to « Florida River Project: Minerals
J pedagogically g way
a Almanict H Ctonleow | Blanl M Hondriv M Doaconhlatt © Honflinn ond 1 Cresae f2011Y  An s an integra| par-t of the gEOSCiEﬂCE curriculum. ge@log}-' in an El"lgagil"lg, hands-on way. Field expe.-iences have also been used for
recruitment and retention of students to departments and as portals to geoscience
careers. Similar to designing any teaching activity or course, designing field
Jump Down To: The Value of Fieldwork in the Geosciences | Attributes of

experiences require attention to a number of important issues. The purposs
Geoscience Expertise Gained through Flelr.:l Work | Evidence Supporting the Value

of Field Work | References

module is to guide you through a number of topics you should consider to
it o oy e v i wesor] DS g nin g Effe ctive Field Learning Experiences
which learning outcomes are identified, followed by development of evidencq
are fully supported with appropriate background, technical, and logistical inf

Learning Opportunities Afforded Through Field e e e s i | TS tUtorial was developed to help lead educators through

Instruction Jump Down To: 0: Before We Start | Li Define Learming Outcome G _ _ _ _
T ense of scae (spatal and tempora) of Earth phenomena e ER R S b e the Process of deS|gn|ng field experiences from start to

The Benefits of Field Instruction Background Resources . . . . .
s e finish. The tutorial uses the “backwards design” of Wiggins

A Io_ng list of benefits have_ been attributed to A e and McTighe (2000) starting with learning goals and then
having students conduct fieldwork as a part of

- - - = - - 1ces, make decisions and set their own priorities as to 0. Before we Start Why Is it Important to T developing assessments and aCtiVitieS to SuppOrt them-
theilr geoscience education. This compilation Students Out Into the Field?
Before We Start

.oto-' skills (Bloom et al., 1956; Bloom, 1965; Krathwohl et It's useful for instructors to reflect on the special attributes of the field sety |

I k t - Ing. may promote learning in better or alternative ways compared with the stand
O O S a. - lies information and skills from multiple investigative classroom or lab. As master geoscientists and educators we may lose sight

terpret, explain, predict, or confirm asse‘tionsdabout factors that are either novel to students or may present barriers to learning | D efl n e Le ar n I n g O u tCO I I l e G O al S

field environment. What do you think?

* Learning Opportunities Atforded Tarough = ..............oo 0 e » Assessing Student Learning in the Field

Field Instruction | | = Preparing to Go in the Field
= The Value of Fieldwork In the Geosciences = R = During the Field Trip

Attributes of Geoscience Expertise Gained To help in constructing new field experiences, there are also

through Fieldwork collections of course descriptions, assessments, activities,

In addltrl]OnH |n1;|ormat|on IS EVOV;SGC’_ about , and field trip descriptions submitted by other educators.
research that documents the errectiveness o There is also helpful advice on field safety as well as a

fieldwork in these areas. catalog of literature references on teaching and learning in
the field.
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