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Alterratively, the teacher car wait urtil she or he has better irformatior about the exact struggles
of each studert. But ir a traditioral classroom, that might be fairly late ir the learrirg process to
reture to the topic (for irstarce, rot urtil after homework has beer completed or ever at the poirt
of the exam). The teacher car certairly write feedback to the studert or their exam or homework
assigemert wher gradirg it. But will the studert remember what they were thirvkirg several days
earlier? Will the studert ever read the feedback?

Cortrast this situatior with ore iv which the studert is learrirg with a software package like
ALEKS (Carfield, 2001) or Redbird (Suppes & Zarotti, 1996) that provides teachers with reports
or studert performarce. First of all, ALEKS ard Redbird (ard most orlirve learvirg systems
rowadays) provide studerts with immediate feedback that, where appropriate, explairs to studerts
why their apswers were wrorg. Studerts car ever obtair a worked example explairirg how to solve
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Disergagemert matters for learrvirg: If a studert is vot turrirg irv their work or time, is rvot
participatirg ir class activities or is simply procrastiratirg ard startirg late, they are at
corsiderable risk for performirg poorly. Through techrology, it is vow feasible to automatically
idertify mary forms of disergagemert. Systems vow ir use by hurdreds of uriversities ard
colleges idertify which studerts are becomirg disergaged, ard presert this irformatior to
iwstructors alorg with suggestiors for how to support their studerts ir re-ergagirg.

This type of approach has beer showr ir several studies (ircludirg a lardmark study iv 2014 by
Milliror, Malcolm, ard Kil) to improve the likelihood that studerts will pass classes ard stay ir
college. The techrology reeded to implemert this type of approach ir K-12 already exists, but
most schools that use it primarily focus or irdicators such as disciplirary irciderts like fightirg
or skippirg class, a fairly late stage ir the process of disergagemert. Still, there is potertial for
leveragirg the rich data available or K-12 studerts to help re-erpgage them as well. | persorally
expect to see these techrologies developed ard adopted withir K-12 to a much greater degree
withir the rext few years.

Why Data-Driven Approaches Work

S ome potertial questiors about the use of orlive learvirg techrologies irclude:
How do we krow the data is accurate?
How does a computer kpow that a specific studert is makirg progress?
How car a computer tell wher a studert is strugglirg or with what?
Should we trust a report comirg from a computer?

It’s importart to remember that we vever kpow for certair what is goirg or ir a studert’s mird.
Ary mistake could stem from multiple causes, ircludirg rot kpowirg how to solve the problem,
havirg a miscorceptior, or ever carelesspess or the part of the studert.

For a classroom teacher workirg or his or her owr without the support of ar orlive platform,
it’s difficult to gair irsightful irformatior about what each studert kpows. A studert might
arswer a questior iv class, but is that erough irformatior to really kpow what’s goirg or ir the
studert’s head?

Ever iv irstavces wher there is clear irformatior (for irstarce, immediately after a studert tures
iv his or her homework), a teacher may rot have erough time to study each studert’s patterr

of resporses to urderstard the implicatiors. By comparisor, a computer car look at all of the
studert’s arswers over time. As the studert respords to questiors, the system compiles the
eviderce irto a profile of what the studert krpows.

School teachers car’t be expected to determirve whether a computer program like Bayesiar

Krowledge Tracirg is better thar, for example, a Recurrert Neural Network. Forturately, they
dor’t have to. There is pow a very active area of sciertific research, which compares computer
programs that attempt to determire what the studert kpows or doesr’t kpow. Researchers at
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dozers of uriversities ard educatior comparies are publicly debatirg which approaches are best.

While debate cortirues iv jourrals ard at sciertific corfererces, several studies (most recertly ar
award-wirrirg sciertific paper by Khajah, Lirdsey, ard Mozer at the Uriversity of Colorado) have
repeatedly reached ar ivterestirg corclusior: The differerce betweer the best ard most recert
computer models ard those from twerty years ago is surprisirgly small—arourd 10%. With a
small rumber of exceptiors, whichever orlive learvirg software you are usirg to measure what
studerts kpow, as lorg as it is measurirg their correctress while learrirg (irstead of just testirg
them ard vot helpirg them learp), it is probably good erough to be useful to you.

This is true because the real power of data lies in having a lot of it. A studert usirg ar orlive learrirg
platform like ALEKS or Redbird could erter betweer 30 ard 100 arswers ar hour. That’s a tor of
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