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math tutorials for students in introductory geoscience
Challenges
By the end of this lesson,

The geoscience discipline struggles to attract and retain majors, and | . _ T Sy
. . romern convane SRS U A ol b 1. Simplifying psychological jargon for non-psychology students (e.g.,
women are underrepresented in geoscience careers. Research N | + ety o conence s

_ . . : ) or hurts your learning e If_eff
L e i T This lesson will explain how your own confidence can help (or hurt) your learning. « Identify sources of your S ICaC
ow What You Know !

I n d Icates th at th IS Stru g g Ie IS , I n pa rt, d u e to n eg atlve attltu d eS :::c:::::na:d::::;g EE;:\:/T:;CJZ fti?i:iseast;out student attitudes and learning. These may be students just like you. Read on to learn about how their ) lcc:)enr:idf;/rrzzys R B ) 2 . Se I eCti n g th e m OSt re I eva nt a n d Uti I ita ri a n p rO Cesses tO i n CI U d e i n th e

toward math/science. But many students misunderstand the learning e interventions.

process and fail to consider the role of affect in learning. Changing e e 3. Determining the best method of intervention implementation

mom always thought | would be a scientist because | love watching science programs. My roommate took geology last semester and did well. | know | can do it, and

Stu d e ntS, WO rki n g hypOth eses a bO ut I ea rn i n g tO i n CI u d e affe Ctive P ri nCi ple 2:/ I'm actually feeling pretty excited to learn some new science stuff. I'm confident that I'll do well in my geology class this semester."

Learning 4. Challenging to gain engagement from geoscience faculty and students

COmpOnentS can ImprOVG thelr geOSClenCe engagement stories David's story: I don't think | can do it... as the materlal “WaS not dlreCtIy related Wlth Iab Content ] _”
PSyChologica”y Wise interventions Could eﬁeCtiver Change these show the \ I'm a history major. I've always loved history, and my family has always joked that | have the best memory for history information. | have always gotten A's in all of

my history classes. | was never much into science though. The last science class | took was in high school and | got a D. | was hoping to avoid taking another science

.. . . ) complex R R TS S e i e e “
hypotheses, but it is a daunting task to develop interventions that systems of

align with the ideas of psychological wisdom. This presentation learning. What do you think 1. Developed six online and in-lab interventions that broadly introduce

. . . . . 1.Doyouideintifymore-withIsabelleor.more.withDavid? Self_re ulator rocesses in Ia mar]lS terminolo .
deSCHbeS the proceSS, Cha”engeS, and ImpIICatlonS Of Creatlng 2. Do they think they will be successful in their geology class? g y p y gy

3. What are the reasons they have different ideas about how well they will do in their geology class?

psychologically wise interventions for geoscience. How does confidence impact learning? 2. Selected: self-efficacy, interest, goal-setting, math anxiety,

Confidence in your ability to do well in class is called self-efficacy. Your level of confidence (or self-efficacy) can actually help or hurt your learning.

Introduction metacognition, and stereotype threat.

* have higher interest in the topic.

Careers in geOSCience are increaSing in demand and With high Salaries « view challenges, such as a difficult assignment, as problems to overcome. 3. Intervention aligned With beSt praCticeS in -ﬂipped teaChing teChniqueS

¢ have higher motivation and commitment to learn the topics in class.

(AGI, 2014), but the diSCipIine Struggles to attraCt majors (MOC0nne” & » recover quickly from setbacks or disappointments, such as a lower grade on an assignment. and based in pedagogical Content knOWIGdge.

e get to work more quickly on class assignments and tasks.

van der Hoeven Kratft, 2011). o | il S ee—— 4. Did gain engagement from geoscience faculty and students because
Women are underrepresented In the dlSCIpIIne desplte above average Easy_tpo_ | * view challenges, such as a difficult assignment, as reasons to quit or evidence that you are not good at the topic. the interventions:

grades (Wolfe & Riggs, 2017). | aviro e : g e . e “..are applicable to things outside geology...”
This could be due to negative attitudes toward math/science (Jameson P> st onciss snmens v s e “...gave me a bit more confidence when it comes to doing math in

. . . . helps alt'er Let's explore the Learning Stories
& Sexto n : 2 O 1 6) th at I n‘ﬂ u e n Ce th e I r bel Iefs a bo ut Iea rn I n g . Stu de nts How would you describe Isabelle’s and David's confidence? What experiences have they had that influence their confidence? What actions will they take to study and prepare for class Oth e r S u bj eCtS ] ”»

B because of their confidence? Who do you think is going to learn more, Isabelle or David?
meaning of

StUdentS, Worklng hypOtheseS abOUt Iearnlng Inﬂuence thelr deCISIonS, Iearn'ng' Where does your confidence come from? The four sources of confidence ¢ “I Iove What you guys are dOIngl have Seen no Other CIaSS do
behaVIOrS, and ChOICeS. Your confidence to succeed in science starts in early childhood as you interact with family, friends, and teachers and have experiences in and out of school. Your confidence thiS...you are tr’ying to get StUdentS to See hOW they Can apply thiS

continues to change as you get older and throughout your life as you interact with new people and have new experiences. You bring your confidence level (low, medium, or high)

——StUdentS, WOrking hypOtheseS about Iearning Can be with you into your science class and lab. There are four main sources of your confidence. to diﬁerent Iife Situations_ . .!!

Previous personal experiences:

i n aCCU rate : Wh iCh Ieads tO i neﬁeCtive Strateg ieS (C I aXtO n : Your past experiences in science classes are the single most important influence on your current confidence levels to do well in science. . 14 . .you ) re ma ki ng S u re Stu d e ntS real ize th iS iS bigge r th a n j USt a

» Show me examples from Isabelle's and David's stories

Ol Vi thers: u n . x . 3y
20 1 3 ) - Yojrsgr:/fliggwcce) cjaﬁ Ib?e influenced by observing someone who is like you fail or succeed at tasks in a science class. CI aSS . Th IS IS SO m eth I n g yo u Ca n d O fo r yo u r e ntl re I Ife -
. . . . » Show me examples from Isabelle's and David's stories
--Changing working hypotheses about learning to incorporate - |

Verbal comments:
Your confidence can be influenced by comments you receive from others, especially from someone you consider to be trustworthy and influential.

aﬁe Ctive fa Cto rS fro m a Se If- reg u IatO ry pe rS peCtive Ca n Iead to » Show me examples from Isabelle's and David's stories
increased learning, interest, and attraction to the field. e s Lessons Learned

» Show me an example from Isabelle's and David's stories

TO Change Worklng hypOtheseS, We ShOUld USe psyChOIOQica"y Wise You can improve your confidence (and ability to learn) in science!

- ] . . . . . . . It is really important to know that you can improve your confidence. Confidence in science (or any subject) is a skill that you can improve. Your confidence is not fixed (like your eye Th e eXi Sti n g i n te rve nti O n I ite ratu re fOCU SeS O n aCti O n S th at faCU Ity Ca n
I nte rve ntl o n S . Th ese I nte rve ntl O n S a I m to I m paCt u b I q u ItO u S SOCI eta I color). Improving your confidence will help you increase your success in science. Changing your confidence takes some effort, but here are some ways you can get started: \ ] ] ] . .
take to develop students' affective domain, while a dearth exists in

problems and are characterized by five principles: Set easily attainable goals
create flashcards with separate concepts and vocabulary words and review them for 10 minutes every day. Stu d e nt a g e n Cy I n aﬁe Ctl O n d O m a I n .

Introductory geology classes often contain a lot of new concepts and vocabulary words that can seem overwhelming. You can set a goal to
» Show me how to do this

Pl'i nCi ple 3 : ﬂg specific, relevant, measurable, and easily attainable goals will promote learning and progress. O u r pSyCh O I Og ical Iy Wi Se i nte rve nti O n S a i m ed to p rOVi d e Stu d e ntS With

PrinCiple 1_ Alter . . . . Manageab.le » Show me why this works . . . .
students’ specific Principle 2. Align with and agentic ST E—— agency to change their working hypotheses of learning to incorporate

: an understanding that Principle 3. Stimulate suggestions
mea n I n a n d rom Ote - # You can celebrate the victory of earning a higher grade than you expected, successfully solving a problem in lab, or getting an assignment done
cha?\ge in tpheir students’ meaning students to change stimulate ———| . affect.

thoug htS, attitUdeS, and cg[pneprlaetgssywsi'tgms their behaViors i},‘uadnegne:t?n Celebrating and reflecting on your victories and successes changes you physiologically and psychologically. Victory doesn't just mean getting an "A". SCi e n Ce faCU Ity m ay n eed tra i n i n g tO Iea rn h OW tO i m p I e m e nt
behaviors behaviors. e psychologically wise interventions.
When you have a setback, remind yourself that you can work harder or get help to increase your success. PsyCh O I Og ical Iy Wi Se i nte rve nti O n S a re Ch a I Ie n g i n g to Create b ut WO rth th e

» Show me how to do this

» Show me information from the Learning Stories

» Show me why this works

Self-talk includes all the things you say to yourself (both positive and negative) about how you are doing. When you have a victory, remind yourself of the effort and e'ﬂ:o rt
success you achieved. "

Principle 4. Are
methodologically
rigorous

Principle 5. Are _
ethically sound « Principle 4: Methodologically rigorous: developed and reviewed by Contact Information and References

experts, sought and incorporated user (instructor & student) feedback, | | -
| : . : For further questions or for the complete reference list UNIVERSITY OF
Walton & Wilson (2018) developed with empirically-based best practices, pre- and NORTHERN
_ _ _ _ please contact Molly M. Jameson
post-intervention assessments and mixed methods evaluation process (molly.jameson@unco.edu). COLORADO
= Principle 5: Ethically sound: confidential data collection, beneficence at . .
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= The five principles guided the creation of our psychologically wise
Interventions to change geoscience students’ working hypotheses
about learning to include self-regulatory affective components.
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