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Presentation Notes
ABSTRACT: Good morning, and thank you for being here. Today I’ll be talking about a collaborative curriculum design project that I’ve been working on for the past year with the other wonderful people noted on the bottom of this slide. 
Who in this audience manages a small collection?
Keep your hand raised if that small collection is in a university setting.
Great, so we came at this project from a similar place as all of you who just raised your hands.


P R O D U CT Students contribute real scientific data to three outlets

- Bk et vty

e

1) observed by awitt on Oclober 12, 2014
Ientification Sumpsary

. i

a7 First

I ey

Addto pralect

AR

Virw 1 o Cisober 11, 3M =

Diata Quality Assessment

[
appewaD!  mmar

‘Naturalist

-+ Symbiota |

‘ Details Map

Comments Li Resources

G it 5

Middle Tennessee State University
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Occurrence ID (GUID): 8f14bcd2-a7 1e-49dd-9377-86bd3ecbelsd

Taxon: Juniperus virginiana L.

Family: Cupressaceas

Collector: Ashley Witt 21

Date: 12 October 2014

Locality: United States, Tennessee, Polk, Private property. Located on Benton Station Road about 5 miles from Hwy
411

3518876 -64 68475
Habitat: Growing on an upward slope with well drained soil and in close proximity to a road.
Associated Species: Cnamaecypanstnymdes
D iption: Leaves are rgr I-shaped, dark green in color. Twigs are reddish-brown and covered with the
awl-shaped leaves. Bark is also redmsh men and furrowed. Tree is approximately 100 fttall. Fruitis a blueish-green

Notes: httpu/naturewatch.org.nz/observations/ 1068045

Record Id: &1 4bcd2-a71e-49dd-0377-86bd3echedfd
Usage Rights: CC BY-NC-SA (Attribution-NonCommercial-ShareAlike)

For additional information on this specimen, please contact Ashley B. Morris, Curator (amorris.mtsu@gmail.com)

GBIF .org

o Free and open access to biodiversity data Data - MNews - Community -  About -

http://www.inaturalist.org/observations/1068045

Juniperus virginiana L.

iNaturalist research-grade observations

Information

GBIF
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PRODUCT. I’m going to start this talk a little backwards by showing you the end product of our project. We designed a systematic botany curriculum that was integrated into four courses over the past two semesters, and the result of the students in those courses is real scientific data contributed to three distinct outlets with no analog backlog for collection managers to deal with. First, students created observations on iNaturalist, a citizen science platform. Their validated iNaturalist observations were automatically pushed to GBIF, and these observations also provided the digital specimen metadata to be imported into the herbarium’s database on Symbiota. 
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CONTEXT. Now let’s jump back for a minute. The context for this is that Ashley, Travis, Anna, Brad and I were sitting around at last year’s Botany conference commiserating about how much time it takes to manage an herbarium collection in the digital age, especially when you are the only person tasked with doing that. Not only are we trying to physically organize specimens in a world of changing taxonomy, but then we’re also supposed to database them and image them and get them online and georeference them. Digitizing herbaria specimens produces undeniably useful results, but dealing with analog data is time-consuming and often not the best use of time for small collection managers, who wear may many hats. 



CO NT EX . Managing student contributions to said herbarium takes even more time
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CONTEXT. Continuing this commiseration, if you are managing a small herbaria in a university setting, your time required as a collection manager is even greater. Various botany courses (that you probably teach) may require students to make their own collections, but at the end of the semester the student specimens are often not incorporated in the herbaria due to the extra time it takes to weed through and discard poorly collected ones.


CO N C E PT Streamline by creating digitally native data for new specimens

%

Symbiot
yHerbarium of the Chickering
American River Reserve

| ﬂ Polygonaceae
i J Aconogonon phytolaccifolium

United States, Califernia, Placer County, Morth
Fork American River Headwaters Basin, 0.25 mi
along trail E of The Land of the Lost. N of river.
39.253354N -120.38404W  +-90 meters [WGS84]
Riparian.

Large plant, 3-5 ft tall. Locally abundant.
http:/fwww.inaturalist. crg/chservations/755941

26 June 2014

E. Krimmel
With: F. Felix

INaturalist
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CONCEPT. Our concept for streamlining this process was to eliminate that time-sucking legacy of analog data by having students create digitally native data for their specimen collections. As you can see here, the basic process we came up with for students was to go from field collecting, to identifying to uploading their observations on iNaturalist. From iNaturalist, the instructor can download all of the specimen data as a CSV file and print labels via mail merge, as well as import the data into Symbiota or whatever other database the herbarium uses. At a data quality level, adding iNaturalist is great because it allows us to required students to record specimen metadata in Darwin Core compliant fields that we set up for this project.


Ensure that undergraduate biology courses are active,
outcome oriented, inquiry driven, and relevant.

www.CollectionsEducation.org
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CONTEXT. In addition to wanting to streamline the collection and accession process, we saw an opportunity to improve the learning experience of students creating these collections. Vision and Change is a 2009 guiding document from AAAS with recommendations for improving undergraduate biology education. It’s pretty lengthy, but we summed it up here for you in one sentence: We need to ensure that undergrad bio courses are active, outcome oriented, inquiry driven, and relevant. Courses with a field component, like many systematics classes, already tend to be active, and creating an herbarium collection is already outcome oriented. What my collaborators and I wanted to add to this was relevance to students’ lives. Because, let’s face it, not everyone who takes dendrology will grow up to be a botanist. 


CO N C E PT Add objectives to curriculum inspired by Vision & Change

S A BVEEe © 2 ¢

Students completing this assignment will be able to:
1.

2.

Maintain a professional specimen collection notebook.

Collect plant specimens from the field using proper techniques and including
adequate material for identification.

ldentify unknown plant specimens using multiple forms of reliable evidence.

Prepare and deposit research quality herbarium specimens.

Explain the importance of herbaria in plant biology research.

Deposit species and occurrence data into national/international databases.

Discuss the value of large data sets for investigating large spatial- or temporal-
scale phenomena. (invasive species, rare species, climate change, etc.)

Evaluate the importance of citizen scientists to large data sets.

www.CollectionsEducation.org
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OUTCOME. In light of this, we added a few Vision and Change inspired learning objectives to our curriculum, highlighted here as numbers 6-8. Through their use of iNaturalist, students are exposed to citizen science initiatives and international biodiversity databases, such as GBIF. This is an entry point for discussing information literacy and preparing our students to be 21st century scientists. Even for students who don’t end up becoming botanists, the skills associated with this assignment are extremely relevant for assessing data quality and internet resources.


P R O D U CT Students contribute real scientific data to three outlets
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PRODUCT. I already showed you this product. And these data points make us feel really warm and fuzzy on a personal level. But we were interested in making this curriculum more than course-specific successes.


N Course Documents & Instructor Login

' What? Why? How?
Students 7

Learn about plant systematics and This project will help prepare you to be You will complete this project through a
access I collecting in the context of our an information-literate scientist, with an combination of traditional plant I

information-rich digital age. Connect understanding of what biological taxonomy instruction, participation in ,_
CO u rse physical plant specimens to citizen collections data represent, where they citizen science, and exposure to online i

science observations and online come from, and how they can be used. databases. | |
d O C u m e n ts herbarium databases. Explore how

O n | i n e making these connections helps

contribute to our understanding of
global biodiversity.

4 [ v Fm———

Website
provides content
management
and framework

for project
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PRODUCT. To that extent, we created a website, www.CollectionsEducation.org, to manage course content and provide a resource both for our students to reference and for other instructors to access. On the public face of the website, it’s a one-stop shop for students to get an overview of the course, access specific assignment documents, and review how-to guides for creating specimens and for using iNaturalist.


Instructor Resources o]

HOME

Instructor Resources

Welcome to the instructor resources section of this website. Here you can download documents to use in class, learn how to use

the technology incorporated in this curriculum design, and link to other collections-based resources. In addition, we have a
discussion board in which we invite you to post suggestions, questions, feedback, etc. This project is a work in progress, and we
welcome your experience; if you have any additional resources to share, feel free to contact us and we can post them to this site.

Download

ditabl Curriculum Documents Instructor Documents External Resources
editanble
. = Plant Collecting Supplies (DOC) =a Instructor's Guide to iNaturalist I
versions of | | - b
= Field Notebook Template (DOC) = |[RB Approval (DOC)
docu ments s Field Notebook Example (DOC) o Course Pre-Assessment (DOC)

o T 1 : Connect to existing
s ;tgdent Checklist for First Collection o Couse Post-Assessment (DOC)
o external resources,

o Informed Consent (DOC)

= Grading Rubric for First Collection

(PDF) « General Demographics Survey (DOC) e o g a Iesson plans
s Grading Rubric for First Collection from AI M = U P

(DOC)

o Student Checklist for Final

il i Access planning and [
research documents
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PRODUCT. On the instructor side of the website, which is not public, we gathered together editable version of all our documentation, as well as other resources that we wanted to share with each other. One thing I want to make clear is that we’re not trying to reinvent the wheel here. Lots of great resources already exist for involving students in collections. What we did try to set up is a framework for continued development and participation of our project in the context of larger initiatives. 


P RO D U CT Qualitative data to support research on curriculum efficacy

'" Pre/Post Opinion Survey (Likert scale) and Knowledge

Assessment (free form) with the research goals of:
— Quantitative comparison of Likert survey values
— De-identification, coding, and analysis of free-form

responses

Not at all Prepared (1)

Somewhat Prepared (2) Well Prepared (3)

Very Well Prepared (4)

Totally Prepared (5)

e ———

Not at all important (1)

Somewhat important (2) Important (3)

Very Important (4)

Necessary (5)

E—

IRB

Approved

www.CollectionsEducation.org
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OUTCOMES. So, product #1 was data out, specimens in. Product #2 was the website. Product #3 is the pre- and post-course surveys we designed with the help of Deb, a science education researcher at CMU, to measure the efficacy of our curriculum design. The surveys include a free-form knowledge assessment, with questions such as, “You are designing a study to investigate the possible temporal change in the spatial distribution of a species, possibly due to climate change. For this study, what are the advantages of having hundreds of data points (exact latitude and longitude for each point) for a widely distributed species in the United States compared to a map only indicating its range at the county level?” They also include an opinion survey that uses Likert scales like the ones you see here. 


Shared resources

Digitally _
i (curriculum, b
T student resources,

technical support)
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OUTCOME. Aside from these tangible products, we also saw some less tangible, but no less exciting outcomes. First, herbarium staff workload for menial tasks was reduced. Creating digitally native data through the iNaturalist observations and sharing resources amongst instructors meant that there was just a little more time for the fun part of botany—the part where you actually get to be outside.


e

O UTCO M E . Students enjoy the course experience

“Experienced the need for
citizen scientists, and how my
contribution will benefit others
and myself for years to come”

w

-

“The project is really
good for getting
students interested in
biological collecting
and identifying
things”

- /

Number of Students
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MTSU

4 )

“Creating a collection

inspired me to learn

more about the plant
diversity”

MTSU

J

K experience!”

“Great learning

Fall 2014 Spring 2015 Fall 2015

Quotes from Fall 2014 student survey.

\

“Although not
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OUTCOMES. Another outcome was that students generally seemed to enjoy the course. So far 57 students at three universities in four courses have gone through this curriculum, and they overwhelmingly reported that the course was “fun.” Not “very fun” or “totally fun,” but fun. 


O UTCO M E . Students feel well-prepared leaving the course

How well has the specimen and data collection project prepared you to...

Maintain a professional

: : very well
specimen collection (4.0)
notebook? '
Collect plant specimens
from the field using proper very well
techniques and including (4.4)
adequate material for
identification?
Identify unknown plant

) : : very well
specimens using multiple (4.3)
forms of reliable evidence? '
Make and deposit research-  very well

P quality herbarium (4.2)

specimens?

Explain the importance of

herbaria in plant biology el
(3.9
research?
Deposit species observations
: very well
and occurrence data into
: : : (4.2)
national/ international
databases?
Discuss the value of large
datasets for investigating well
large spatial- or temporal- (3.2)
scale phenomena?
Evaluate the importance of
" S o very well
citizen scientists' contributions (3.7)

to large data sets?

Not at all Prepared (1)

Somewhat Prepared (2) Well Prepared (3) Very Well Prepared (4) | Totally Prepared (5)

Data from Fall 2014 student survey.
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OUTCOME.  Not only was the course fun, but students also felt that the course prepared them well or very well in every category we surveyed them on. 


O UTCO M E . Students feel well-prepared leaving the course

Deposit species observations
and occurrence data into
national/ international
databases?

Discuss the value of large
datasets for investigating
large spatial- or temporal-
scale phenomena?

Evaluate the importance of
citizen scientists' contributions
to large data sets?

very well
(4.2)

well
(3.2)

very well
(3.7)

Not at all Prepared (1)

Somewhat Prepared (2) ‘ Well Prepared (3)

Data from Fall 2014 student survey.
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OUTCOME. Of the categories surveyed, the ones I’m highlighting now are the three objectives that we feel are the result of our new curriculum design. 


O UTCO M E . Students gain an appreciation for the value of citizen science
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How important is it to have a How important is it to have a How important is it to have a Importance of
strong understanding of biological| strong understanding of large strong understanding of citizen | Citizen Science
collections use? datasets or "big data" use and science contributions? to...
’ analysis?

% Not at all important (1) [ Somewhat important (2) Important (3) —

Data from Fall 2014 student survey.
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OUTCOME. Our pre and post surveys also informed us that through the course, students were gaining an appreciation for the value of citizen science. You can see here we asked them to rank the importance of various understandings, e.g. collections use, to various professional categories, e.g. biologists. 
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OUTCOME. Most of the pre and post survey values did not change Likert categories, although they did change average values slightly. However, in the question where we asked “How important is it to have a strong understanding of citizen science contributions?” students increased their valuation from very important to necessary for biologists, as well as all scientists, and from important to very important for all citizens.


O UTCO M E . Students engage with each others’ collections

Celtis oecidenta

[1]+]

Clugyle

Location: AR (Goosle, O5M)
Places: Marion, US-AR, US, NA More._.
Lat 36. 122066, Lon -92.5505/8
Accuracy: 11lm

Geoprivacy: apen

Pheote ® Nikayla Hughes, some rights reserved

Description

Tree grows in sandy loam soil; bark has corky wings all over; leaves are alternate, toothed and
simple;Fruit on long petiole and dark, lots starting to decay

Tags: STAR
Added: Nov. 20, 2014 17:09:27 -0600

Habitat: Riparian zons

Student: college

Collector: Nikayla Hughes

Collector Field Number: 28

Locality Description: Rush; follow CR 635/637 W then turn left following CR 637 N, turning right onto CR 638
Associated Species: spicebush, sycamare, and hickory

Add/edit more fields

Map Data Termsof Use  Report amap error

lis (Genus celtis) observed by nikaylahughes on October 11, 2014

| Map | s=eiize | Identification Summary

nikaylahughes’s ID:
Hackberry (Ceitis ocidenta
Agree?

Community ID:

Hackberry (Genus Ceitis) Agree?

About
h | person agrees

Suggest an 1D

& Species unknown

Projects
I Connecting Student

» Add to project

View 4 from m

Add a comment

Comments & Identifications

e

s

Posted by nikaylahughes 6 months ago

Did you rule out Celtis oceidentalis? I ean eonfirm to genus only. This area has both
species,

Posted by royaltyler &6 months ago

E royaltyler's ID: Hackberry (Genus Cettis) Agree?

Posted by royaltyler &6 months ago

We'll the leaves had characteristies similar to both(with some kinda overlapping) an
they were a little roughed up so I went with leavigata. So, only kinda sorta, but it

maybe more accurate.

Pasted by nikaylahughes 6 months ago

m nikaylahughes's ID: Hackberry (Ceitis occidentalis) Agree?

Pasted by nikaylahughes 6 months ago

Add an identification

Preview

www.CollectionsEducation.org
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Data Quality Assessment

Community- Yes
0 people agree
persan disagrees

supported 107

Date? Yes
Georeferenced?  Yes

Photos or sounds? Yes

Is the organism Unknown

wild/naturalized? What do you think? es /Mo
Does the location  Unknown

seem accurate?  What do you think? es / Mo
Does the date Unknown

seem accurate?  What do you think? Yes / Ho
Appropriate? Yes

Quality grade research

Hide details

Observation © nikaylahughes

[x) TR some rights reserved

Is this observation ingppropriate, spam, or
offensive? Flag this observation

If you think this obser naccurate,
please add an ID, par ipate in the quality
assessment above, or describe the inaccuracy in

a comment.
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OUTCOME. Finally, we noticed that the iNaturalist platform provides students with an opportunity to engage with each others observations. This is a screenshot of one student’s observation, and you can see that initially she identified the tree as one species, but thanks to some feedback from another student, she re-thought her identification and modified it. This is a really important part of science—bouncing ideas off of other scientists—and in a class with twenty students, it’s almost impossible for the instructor to facilitate such interactions. With iNaturalist, however, the students naturally get it, and while it may seem forced to some older generation botanists, these students grew up in an age of social media and online interactions, so it’s really meeting them on their own turf.


O P PO RTU N ITY Engage students in data use exercise

How well has the specimen and data collection project prepared you to...

i

Discuss the value of large
datasets for investigating
large spatial- or temporal-
scale phenomena?

Data from Fall 2014 student survey.
- _ﬁ



Presenter
Presentation Notes
OPPORTUNITY. All right, so we noticed these outcomes, now let’s talk about opportunities. First, remember this slide? It looks like a pretty good report card to me, but one concept we’d like to expand is better preparing students to discuss the value of large datasets for investigating spatial or temporal scale phenomena. In other words, we want to get at the inquiry aspect of Vision and Change’s recommendations. We are working on an assignment to get at this.


What? Why? How?

Check out www.CollectionsEducation.org

Use our instructor resources...
Trial username: guest_instructor
Trial password: guest

Tl Drop us a line: info@collectionseducation.org

www.CollectionsEducation.org
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OUTCOME. On a similar note we’d like to improve our existing online infrastructure. This could mean anything from cleaning up the site design to expanding our curriculum concept to other collection types. I’d like to encourage anyone here to help us out on this one by visiting the website, checking out the instructor resources, and letting us know what you think. I also want to point out that anything on our CollectionsEducation.org is freely accessible for whatever you want to use it for. If you want to download the Word doc of one of our assignments and edit it to your own needs, please feel free. 


CO N C L U S I O N . Small collections working together get things done

2014 2015
JUL AUG BEPY SEPT Fall APR Spring MAY

\ Concept \Curriculum \ Website \ IRB \ co-D,rvs(,Jes \ Presented \ CO-D:‘VSOeS \ Presented

written / live / Approval / taught / at ASB / taught / at SPNCH/ b
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CONCLUSION. Being managers of small collections allowed us to network as individuals, and mobilize quickly to achieve a common goal.
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