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We have explored using neurophysiologic synchronies as an approach for developing a 
deeper understanding of how teams collaborate when solving real-world problems. Six 
teams of three students solved medical simulations while measures of mental workload 
(WL) and engagement (E) were generated by electroencephalography (EEG). Levels of high 
and low WL and E were identified for each member at each epoch and the vectors consisting 
of these measures were clustered by self organizing artificial neural networks. The resulting 
cognitive teamwork patterns, termed neural synchronies, were different across six teams. 
When the neural synchronies were compared across the team members of individual teams, 
segments were identified where different synchronies were preferentially expressed. These 
studies suggest that non-random patterns of neurophysiologic synchronies may be observed 
across teams and members of a team when they are engaged in problem solving.

Experimental Protocol:
Teams of  3 complete a computer
based task on substance abuse
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2.Vectors for neural network clustering
are generated from EEG engagement
and/or workload measures

Neural synchronies are mapped
across the collaboration event.
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4so let's see what the situation was at first.

6Oh well she just got accepted to a new college.

9No, I wanted to see like what everyone says, the little friend. The other one.

16Oh, this one?

17I don't think you are supposed to look at this.  Are you?

19What?

22Oh...I don't know...Ask.

29and then you need to go through and find everything you have.

31Well she was drinking at a party with co-workers once, so that is not it.

38Does she have any drugs in her system or anything?

39and that is what I am checking now?

49Anything stand out?

52Ahh..she got a car. Her co workers stopped by: she got in a car accident.

59Oh..

60Was she hurt? Like anything.

61No.

63Wait when was the car accident?

64It was a....

67What week was it?

68Summer.

69No, no what week was it?

74Oh  Five...er oh ya it was week number five.

78She did drugs at a party.

81and did she did she do ah ...?

84it was a different party than the one she drank at.

87ok...um... that doesn't help.

91Ah check week 16 and see if she was doing anything.

98ah this one here?

106Do a breathalizer on week number 5 or 16 weeks ago.

114It doesn't show anything.

115Yes, she only partied on...

118week 5.

136Does anything stand out in week 16?

139Uhhh, I am just loading up all of these real fast...the weeks.

143All right.

144Do you got everything loaded pretty much?

147ya.

148Ooh...na never mind.

155So what are her, so what are her ah...

156ahh.

157Go to the observer and see what the observer says.

162Just let me finish reading this part.

163Ok when she was partying she was ah...in passive aggressive.

164All right.

169So she was aggressive?...hmmm? That could be fun.

172Haaaaaaahaaaaa.

175and thennnn..... she partied again, she was strangely cheerful.  Could be the drugs.

184Ok...um...

186So what week was she aggressive, and what week was she...?

189ahhhh....it's just the weeks she partied, number four and number eight.

196Not the box numbers the weeks.

197ahh..  It's in between twelve and eight and...sixteen and twenty.  In between those.

206Oh the accident wasn't her fault.

210It wasn't her fault?

211Nope.

212It was someone else?

219Where is she at?

221Medical...

222Is there cause for everything doubling? or...

224It's just graduation week.

226Ah graduation.  Good one.  It's cool.

230She had a party, but she didn't go to it.

233Is there a reason why she didn't go to that party?

236Apparently she was sick.

238She was sick?  What week was that?

241Flu... ummm...cha cha cha...week number seven. So ten weeks ago.

246So wait, what was wrong with her in the first place?

248Alright, so week seven or twenty seven or whatever.

252Number seven? or...

254No, week seven....and ah...week seven check that and see ah...if there's any signs of sickness.

267No.  Box seven?

269Is it box seven or week seven?

271Talk...

272Box seven.

273Talk to us in boxes.

274Gosh!  Why do you guys want me to talk in boxes?

276It's easier! Ah...So wait.

278Box seven.

281Just check everything.

282Hey from box seven to box nine, check her drug tests.

287She's clean ayah....accept she did drugs on one of those days.

291It says there that some of her drug tests were normal, but some of her other results are concerning us.

295Ahhh... ya on week eight.  She did MDNA Whatever that is.

301Ecstacy.

303What is that?

304I don't know.

305Ecstasy? Cause it says that she was dehydrated.  And you know when you sweat it up...

312If she's...If she's  dehydrated, then check her urine.

322It was yellow.

326Oh...it went red.

328That's blood buddy.

330ah ya.

333So what week was it bloody?

338ahhh....It would be box nine.

340At box nine, did she do anything at box nine?

343Well that's when they noticed that she had the mysterious problems and um medical says that her drug tests were wierd cause they weren't flu symptoms.

357Ya, cause she's peeing blood.

361Paula T was a walk-in this morning.

364Is there anything.  Anything else? Check anything else weird in box nine.  Is everything weird in box nine?

372ahhhh...ahm let me check.

376Is there any party's? Anything significant happening in box nine?

381Her friend said that she should have called 911 when she came back after the party cause she looked very sick.

388So she was at a party.

389ya, the sad thing weeks 7 or box, 7, 8,and 9 is what's the big deal.

394ya, so something happened on 7, 8,  9.

398So what's the text say?

401Oh hepatitis test.

426Ah ok, cardiocvascular...

429She has a boyfriend.

430She has a boyfriend?

431No, nevermind she doesn't.... Take that back.

435ok...so I guess she isn't sleeping with anyone.

443That's depressing.

450Ok ah...  week eight, when she was using drugs her heartrate was like thru the roof.

456alright, so week eight she had bad heart rate.

462And blood pressure go figure was kind of high.

467That's week eight? No, week nine?

470ah ya.  Let's see. Week eight is when she did drugs though.

476Ok, so drugs definitely had an effect.

481Just second, let me look at phones and uptight people.

484Her thinking was impaired that day...go figure, drugs.

487So is there any really big events.

490I can't look.

491on the nineth or eighth?

493There is a party on. Um...

496Ok, so she did drugs at a party at week/box eight?

500Ok is there... Did she do anything in box nine?

506Box nine was just the results of box eight. So, her friends said that they should have called 911. Her parents think something's up.

516Ok then, um go to box ten and see if everything is normal again.

522I think she is better.

525Ok, Week... the event was week or box eight so... check to see if everything goes back to normal or if things stay the same.

538For when?

539For eight on.

542ahh..they start leveling out back to normal.

546They start leveling out to back to normal?

548Ya.

549Ok.

555Like...

557Her behaviorial life goes back to normal pretty much?

560Ya.

562Like her urine sample.

564What college is she going to?  Ahh... come on... they can do better than that.

569Like her urine sample goes from like kinda going bad to crazy to start leveling out...to back to normal.

576Ya, I think this is a one time thing.

579Alright...so.

580I think this was pretty much just the one time thing... you guys agree?

584Yep.

585I agree, I guess we'll know later so...

588Doesn't need help...

589alright.

593and if she does it's from...

594send her to rehab!

597For a one time thing?

599Just tell her not to party so hard and send her to...

601Tell her to umm pick good friends and don't be insecure.

607So everything is pretty much going back to normal by box eleven and box twelve?

612Ya, everything's fine.

615Al righty.

618So what was the original concern?.... I forgot.

623It was...does she need help?

624Does she need help?  Alright.

627Just tell her to not be stupid.

633wow.

636Look at her stomach for nine

640It's eight that you really

643It's about the same

644It's about the same?  Alrighty,..... so let's go ahead and submit.

650What are we going to say though?

652That she's fine that she doesn't need to go out and party hard and no more drugs.

659Ok so...no she doesn't need

664She does not need psycological help or medical help...um she...

671Should she see a shrink or something?

674No... na na.  She doesn't need a shrink.  Um...Maybe her parents might want to talk to her about not doing drugs.  Ya know those commercials they might want to act on them.    Um...

690Party's and new friends?

691Ya, just you know.....Be careful of your alumni's at a party.  Don't submit to peer pressure.  The kind of things that your parents talked to you about.  Don't get drunk and drive.

709Shady people are bad.

712Alright

714Just be nice..... Alright are we good?

715Alright we are good?
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295Ahhh... ya on week eight.  She did MDNA whatever that is.
301Ecstacy.
303What is that?
304I don't know.
305Ecstasy? Cause it says that she was dehydrated.  And you know when you sweat it up...
312If she's...If she's  dehydrated, then check her urine.
322It was yellow.
326Oh...it went red.
328That's blood buddy.
330ah ya.
333So what week was it bloody?
338ahhh....It would be box nine.
340At box nine, did she do anything at box nine?
343Well that's when they noticed that um ...medical says that her drug tests were wierd cause they weren't flu symptoms.
357Ya, cause she's peeing blood.
361Paula T was a walk-in this morning.
364Is there anything.  Anything else? Check anything else weird in box nine.  Is everything weird in box nine?
372ahhhh...ahm let me check.
376Is there any partys? Anything significant happening in box nine?
381Her friend said that she should have called 911 when she came back after the party cause she looked very sick.
388So she was at a party.
389ya, the sad thing weeks 7 or box, 7, 8,and 9 is what's the big deal.
394ya, so something happened on 7, 8,  9.
398So what's the text say?
401Oh hepatitis test.
426Ah ok, cardiocvascular...
429She has a boyfriend.
430She has a boyfriend?
431No, nevermind she doesn't.... Take that back.
435ok...so I guess she isn't sleeping with anyone.
443That's depressing.
450Ok ah...  week eight, when she was using drugs her heart rate was like through the roof.
456alright, so week eight she had bad heart rate.
462And blood pressure go figure was kind of high.
467That's week eight? No, week nine?
470ah ya.  Let's see. Week eight is when she did drugs though.
476Ok, so drugs definitely had an effect.
481Just second, let me look at phones and uptight people.
484Her thinking was impaired that day...go figure, drugs.
487So is there any really big events.
490I can't look.
491on the nineth or eighth?
493There is a party on. Um...
496Ok, so she did drugs at a party at week/box eight?
500Ok is there... Did she do anything in box nine?
506Box nine was just the results of box eight. So, her friends said that they should have called 911. Her parents think something's up.
516Ok then, um go to box ten and see if everything is normal again.
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