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What is wrong with most introductory neuroscience curricula?

« Students must remember many “factoids” with little emphasis on connecting the

big picture ideas. Most of this is soon forgotten.
« Mostly passive listening to lectures and reading of textbooks.
« Undergrads perceive getting a good grade as the “goal” of the course.
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Read and present scientific articles

« The course does not prepare them for many of the things we do as neuroscientists,

neuroengineers, or clinicians.

The solution: Make assignments more relevant to the world outside the lecture hall.

For the past five years, I have been creating and refining new Real World

To become an expert in her or his chosen Wikipedia Article topic, each student
must search for and critically read quite a few research articles. Some of these they
present orally in class, or on YouTube videos. I graded based on the scientific
content of the videos, but some of the students puta lot of effort and creativity into
their paper review videos, because they knew that the whole world is watching.

for taught to 40-60 biology and
biomedical engineering seniors each Fall at Georgia Tech. Successful assignments

They enjoyed the assignment more when it was done in pairs or small groups.
Some examples are shown below, with a QR code that links to some actual videos.

Read and review
| a neuro book

and advice are presented here. (R codes accompany the examples, allowing you
ing them with your smartphone.)
Students learn a lot about real neuroscience research from Special Guest lecturers,
and writing
brief reports. They also enjoyed earning extra credit by going on charity walks to

to downl instantly by

and earn extra credit by attending neuro se s and

benefit Alzheimer's and ALS research.
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Contribute a neuro article to Wikipedia i}

Most of the assignments for IntroNeuro revolve around a semester-long project: to
create a Wikipedia article on a neuro topic of their choice, from scratch or from an
article that is merely a “stub”. The History tab in Wikipedia makes it easy to see
which parts they contributed. Wikipedia has a “sandbox” for students to practice
editing articles, and many tutorials and style guides. Below are the scoring rubric
and a list of actual pages created, with a QR code to download a PDF with clickable
links to the articles. My students have contributed over 250 articles to the corpus of

neuro articles on Wikipedia, and many continue to maintain those pages after
graduating.

Georgia Tech  IntroNeuro Wikipedia Article Score Sheet

Your total (out of 10);

Student name:
Student's Wiki Handle (from History tab):

Page il

O Incorporates good, detailed, recent neurobiological information. e

O 1500<Wrd Count <000, ot counting ol ‘WIKIPEDIA
O Readable by laypeople; jargon is explained or hyperlinked. The Free Encyclopedia
O Atleast 10 peer reviewed journal refs. (may include review papers)

O Up-to-date content, at least a couple refs in the last 3 years.

O Well hyperlinked to other wiki arices.

O Well formatted, follows Wikipedia style.

O Good organization, including detailed table of contents and headings.

O Well witten (good grammar, no typos, readable)

O Outstanding in some way:

Additional comments:
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Those are reviews of neuroscience-related papers, by the creative Georgla Tech students in
BMED/BIOL4TS2, Introductory Neuroscience, taught by Prol. Steve M. Potter

nsnseneyBESt Video yet!
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Interview
an Expert

After reading some papers in the area of their Wikipedia topic, it is very helpful
for students to talk to an expert in that field, to ask questions based on their
reading, to get some of the history of the field, and to get pointers to additional
useful sources of information. I require that this interview be conducted orally
(in person, by phone or Skype or video chat), not via email. This enhances the
amount of information transferred, because the rarefied emotional content and
slow back and forth of email conversations often results in wasted time and
misunderstandings about the level of information needed. Students are given a
lot of coaching on how to approach an Expert for an interview, and how to
make it beneficial for them as well. Most Experts are happy to help the student

Busy college seniors usually don’t read technical books unless they
have to. But this is an important activity for all practicing
neuroscientists, for keeping current or learning a new subfield. Each
student is required to choose and read a neuro book, preferably one
that will help them write their Wikipedia article. Then they must write
adetailed review of it on Amazon.com, of the sort that typically get
“most helpful review” status. To get used to our scientific tradition of
being publicly accountable for things we say, they must use their Real
Name on the review. Some students are chosen to present their
reviews to the class orally. Several reported that their book somehow
“changed their life”.

PEER REVIEW ASSIGNMENT

The students’ book reviews on Amazon are graded by each other (see
rubric below). Each student critically reads and ranks 5 of them, ac-
cording the the Book Review Assignment Instructions. Although all re-
views are all good, some must be ranked as poorer than others, and get
fewer points. This is an exercise in the peer review process scientists
use for reviewing grant applications. Providing civil and productive
feedback to the book review author is emphasized. By grading others’
book reviews, and hearing oral presentations, the students are exposed
to other books they may wish to read, but would not have gone look-

ing for otherwise. amazon.comﬂ

Neuro Book Review on Amazon.com  Assignment Instructions

«Your review should be at least 1000 words (about 2 pages at 12 point),
well organized, well written, and should include:

*An informative title

«Your Real Name'™

A rating, 1-5 stars

oA brief summary of the point o R e 5 first sentence or two.

Your overall opinion of the bool

A synopsis of the parts of the ook

*Explanation of the style and structure of the book.

«Your opinions on specific parts or aspects of the book. (this is the meat of your review,
and should be easy to scan: headers, separate paragraphs, etc.)

@ Some useful or interesting quotes from the book.

A summary of your opinions/review.

A recommendation for potential readers (whether to get, how to read i, or anything
else you want o say straight to them.)

«Anything else you want to put in there that you feel is appropriate and useful for a book review.

No copying from other reviews--all must be in your own words (except book quotes, obviously,
which should be marked as such)

eFeel free fo slam the book if you unfortunately chose a bad book.
But keep your language civil and informative.

prof. teve potter

student’ actua reiew on Amazon.

Wiki username, “Page title” 26.mickeymose "Alzheimer's Disease
1. Bbari3, "Perineuronal et blomatkar:
27. Stbanton, *Atiertaste”
2. ccarisons, "Choice-Supportive Bias® R e Y
& 28, JorgeBaro "Neural Adaptation” .sd wf J’ years
3.jcarison6, “Transcranial Direct Current l: ‘;7 e
‘Stimulation* ~ameliabicknese. "Copper Deficiency” bttty
. - . clickable links.
o o . 0.5 P

sins Jar zong" 31. Aburns3, “Neurofibrilary Tangle"

6.5yim1288, "Jumping Frenchmen of Maine” 32. reginachang, "Topographical disorientation® | EXample of a
7.Gihgo7e, *Activation-synthesis . 33..Jconnd, *Body Schema’ Wikipedia article
8. Vkatdared "Ant-MAG Peripheral Neuropathy" 34 Adalapati3, “Thin-slicing’ created by one of
9]Kim309. *Apolemnophilia” 35. Rohit.ganju. "Mnemonist’. my students,

10 skoeniga, Emotonal Latealzation” 36,0, Kirsten Kepple,
11 d 37.f “Delta Wave" about MEA:

12. Liuced, "Motor unit plastity* 38.DaKdeGO, "Sensory stimulation therapy”

13 ! 3 39. Jhaves3. " E] i o
14, TaoPan, *Animal model of depression’ 40. Ashleyhenry, “Utization Behavior

15. spandyad, "Nominal aphasia” 41.Jholcomb, "Synaptic Plasticty"

16 Aparek 42. Mkianig,

17. Apaschall. “Sopite syndrame” 43 Sknabed, "Neurorobtics"

18.dn “ IRIA 44. Amonroed, “Bilingual Ineractive Actvation
19.13134798, "Vision Restoration Therapy". Blun (BlAa)”.

20. Courtney Price, "Atemating Hemiplegiaof  *®-Mobank.aalrajan.“Neuroplastc ffects of

46. Hpatel3s. "Spalial view cells”
47. Giga4gy. "Alpha Wave"

21 Bethany Thames. "Auditory fatigus'.

22 Justin Tsay. "THOMAS (neuroscience)®
23.Jvanioozen3, "closed head injury"
24. Swethering3, "Dentate nucieus’

25 jwilliams43, Malieable Inteligence

build an authoritative Wikipedia article by lending their expertise. For grading,
students submit a 1-page summary of the interview, and include advice for next

students about how to get the most out of the interview. Presenting them

with this advice from last year at the outset empowers them to forestall many
potential problems. An excerpt is presented below, and a QR code to the file.

Export Intorviows - Advice from Students. 1

Introductory Neuroscience -- Prof. Potter -- Fall 2010

Jennifer Carisor
“Some advie | would gve
10 0t be ntmidated. | was very inimidatec o ntenview an expertin a i  Knew very
litle about, but it turned out that Dr. Rorden was excited to share his knowledge of this

topic and point me to places where | could learn more. Also, | would advise to make the
I»sl m questions before hand and send them to the expert so that both he and you are clickable finks.

ared o th intenview Finally | belive that o reason the iferview was 5o

Peneical face. T rtin the area that
you can interview face to face. Itis easier to show ymn interest in the topic in person
than over the phone.”

Seth Koenig

*Sending questions before hand definitely may help make the interview more relaxed.
Ifs very helpful o hear an oxpert tak abou research on your topic rather han read
articles because you can respond

e ndon rogrecses”

Savannah Cookson
“This process proved that persistence is key when trying to contact an expert, and was
good practice for contacting graduate school professors and research companies.”

Bethany Thames
“My recommendation for students in the future would be to be very clear when

xplaining e you wanto ai rom o ifeview | think hat | was able o shece
easily taff)

because | iniially was upmom oot v needd 10 get out of the talk. Tharn way, the

‘most qualfied person was able to get in touch with me. If | had simply stated that |

wanted to interview someone i their department, | think that the process would have

taken much longer.”
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Real World Neuroscience Assignments for
Learning What Matters in the REAL WORLD
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Comments from students and alumni

Unsolicited:

T know for a fact (os MANY students and myself have talked about this many
times) that many of us feel that this was by far the absolute best course we have
| taken at Georgia Tech. You did an amazing job making the closs inferesting and fun
\ g ng g ing

Thanks for such a great class! Even though the tests and assignments were
challenging I feel Iike I leamed so much throughout the semester. I had always
been sortof intercsted in neuroscience so I decided to take the class to leam more

| and everything from the lectures to the assignments were all incredible in getting

and I'm really happy that I did. [ may even decide to go into neurology if 1 get into

| ustolearn so much about the brain. --Morgan Wolfe

‘medical school or I might try to get more involved in the ethical side of

SOt S50l | neuroscience thanks to the book that I read for the class. So thanks once again for
\n IO E : ’ | T absolutely love all these guest lecturers that you invite to come such a great semester! -Saira Ahmed
owed e o U \ speak to us. You really have renewed my interest in the brain. As time goes on, T love brains more and more and love learning about them.
\ ~-Joe Caubo This course has made me want o change my goals significantly... I always
. \ thought brains were too "hard" to do something with since everyone's brain
. is different. But now I'm in love with brains. I probably sound like a crazy
o Yraniy OF foly SLASEE ; y . person, but I seriously think about brains almost every second of the day.
ok Tech L enow D e e iy | Your class apened my eyes to the enormous possibilities in the scientific realm that is . Teccica Holcomb
s o | neuroscience and spurred within me a thirst o explore the field. Since graduation

¢ wasr wiiRa
g et etere | - Nishant Zacharih

\ i ade o
o on ¥

Solicited: 1used Google Docs “Forms” feature to poll my alumni (those I could track
down). 26 alumni filled out the survey, and 5 pages of excerpts from their
responses are downloadable by scanning the QR code at right. Questions I

asked them include:
 What are you doing these days? Career goal?

« How would you compare my course to other courses you took?

« How does it influence you today?
« Did the class influence your career path?

* What was the most memorable thing about me or the course?

Here I include excerpts from two representative responses:

Do real research

Neuroengineering Fundamentals (BMED 4400):
A lab course designed to emulate Real World research

This course is for biomedical engineering seniors who have taken physiology and
neuroscience courses. Students work in groups of 3 or 4 to devise and carry out complex
experiments using dissociated cortical cultures grown on multi-electrode array (MEA)
culture dishes. They begin by doing a thorough search of the MEA literature, and must
come up with a project that could advance the state of the art in neural interfacing
technology, neural information processing, network dynamics, learning and memory,
etc. Their proposals are refined for 3 weeks while cultures they prepared develop
complex connections and patterns of spontaneous activity. They often must build
equipment or develop new methods to carry out their project, and program new
analysis tools to mine their multi-unit data. Students use the same equipment used in
the Potter lab, including MEA amplifiers and data acquisition systems by MultiChannel
Systems, Axion Biosystems, National Instruments. They learn electronics and practice
recording arthropod action potentials by soldering and using Backyard Brains Spiker

Boxes.

The emphasis throughout is on learning by doing, and actively acquiring needed
information from a variety of sources and experts. Students are graded not based on
how their experiments progress, but on how well they learn from their successes and

failures, as documented in detailed, useful lab notebooks that are passed on to

subsequent years’ students. There is a lecture component that surveys all the areas
where brain tissue and technology meet, and includes a number of guest lectures by

neuroengineers about their research.

QR Code for THIS POSTER:

from Tech, T have been a Master's student in biomedical engineering at Johns Hopkins
... Sir, my small foray into this field has proven the arena of neuroscience to be as in

\ as was conveyed during your course. Tn more ways than one sir, T owe my pas-
“ni= @ | sion in the field largely due to your tutelage.

I really enjoyed your closs [BMED4752] and definitely learned a lot. T

helping me realize that I wanted to get a PhD in neuroscience and
possibly work with patients with Parkinsons Disease.
~-Jenny Kim

Tntro to Neuroscience was completely different from all my other courses because of

its real world approach. This approach made the material relevant, interesting, and
useful at the same time, therefore making learning a fun process. In addition o
learning some great neuroscience, I also picked up on some very practical skills that T
greatly value today - such as creating a Wikipedia article, directing, recording, and
Uploading a YouTube videa, interviewing an expert in a neuroscience sub-topic, and

novel.
-~Christa Caesar

The real world assignment aspect of the course was one of the most valuable collection of
activities I completed as

an undergrad to prepare me for life as  graduate student. The real world assignments made
asignificant impact on me, both at the time of completion and to this day. The process of
gathering information, publishing it in a public venue and taking credit/responsibility for the
content of the writing was almost an entirely unique concept to me as an undergraduate. To
that point my classes had required a significant writing component, however, there was
never a requirement to put my name on the line and make my writing available to the public.
To my surprise, that actually significantly altered the way I approached the writing and
substantially improved the quality of my final product. The assignments motivated me to
become engaged in the topic and do an excellent job because I wanted to represent myself
well. This is the same process that I am now going through as a graduate student...

--Mike Weiler

Conclusions

* Undergrads are well able to create lasting artifacts that help
teach neuroscience concepts to the world.

 Students enjoy learning by doing, and creating things they
are proud of.

® They are much more motivated if they know someone
besides their professor will be judging their work.

* Constant exposure to real neuroscience research from guest
lecturers and by going to seminars reinforces broad, current
concepts in neuroscience in a way that will be remembered
after the course is over, and helps students make career
decisions.

* By learning meta-skills, students are better prepared for a
career in the Real World, whether in academia, industry,
medicine, or other fields. These include working as teams,
interviewing, finding needed information, critical reading,
technical writing, presenting their work, evaluating peers,
and being publicly accountable.
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Coulter Department of Biomedical Engineering. Thanks to Dr. Nael McCarty, who
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Thanks to the Georgia Tech Class of 1940 and family of W. Howard Ector for an
Outstanding Teacher Award, and the Georgia Tech Center for Enhancement of Teaching and
Learning for promoting this effort, Thanks to Jimmy Wales and crew for creating
Wikipedia.

Thanks to my Special Guest lecturers for sharing their researc

1f you were one of the Experts interviewed by a student of mine, THANK YOU!

strongly believe that your class was one of the main deciding factors in

writing an Amazon review article based on a book out in the market. I never did any of
this in any other course and this made Intro o Neuroscience extremely refreshing and





