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ReVeaUch Topic
Before eYer\ semesWer, Whe RegisWrar and indiYidXal deparWmenW¶s aW BXcknell UniYersiW\

mXsW predicW Whe nXmber of secWions of each class WhaW shoXld be offered. For large coXrses ZiWh
mXlWiple secWions, miscalcXlaWions force Whe schedXles of boWh professors and sWXdenWs Wo change.
RighW noZ, Whis process is done manXall\, bXW some XniYersiWies haYe deYeloped models WhaW Xse
preYioXs enrollmenW daWa Wo aXWomaWe and improYe Whis process [1-3].

CreaWing a model WhaW can accXraWel\ predicW Whe nXmber of coXrse secWions Wo offer in a
semesWer is a comple[ Wask. This is parWicXlarl\ WrXe aW BXcknell as a resXlW of Whe small class
si]es, changing major reqXiremenWs, and Whe liberal arWs cXrricXlXm. FXrWher complicaWing Whe
problem is Whe impacW of COVID-19 on Whe reliabiliW\ of hisWorical enrollmenW daWa, as Zell as
Wransfer sWXdenWs, and sWXdenW performance in classes. SolYing Whis problem reqXires deYeloping
and implemenWing algoriWhms WhaW Xse WechniqXes from daWa science, sWaWisWics, and machine
learning. Using Whese WechniqXes, Professor GXWekXnsW and I Zill creaWe and WesW algoriWhms WhaW
Whe RegisWrar¶s Office aW BXcknell can Xse. Broadl\, Whis inYolYes deYeloping and programming
algoriWhms for enrollmenW predicWion, comparing and eYalXaWing Whese algoriWhms, and XlWimaWel\
prodXcing code and recommendaWions WhaW can be Xsed b\ Whe RegisWrar¶s Office and BXcknell¶s
daWa anal\Wics Weam. We Zill sWarW ZiWh predicWing MATH 201 (CalcXlXs 1) enrollmenWs, since
Where are 15 or more secWions a \ear and iW is a reqXired crediW for man\ majors. We Zill deYelop
an algoriWhm WhaW helps Whe regisWrar beWWer esWimaWe Whe nXmber of secWions Wo offer each semesWer.
ReVeaUch ValXe and InWeUeVW

UniYersiW\ coXrse schedXling is an imporWanW Wask for facXlW\ and sWXdenWs. B\ creaWing an
algoriWhm WhaW can predicW fXWXre enrollmenW of sWXdenWs, Whe reliabiliW\ of coXrse schedXles can be
increased for boWh sWXdenWs and professors. On a personal leYel, I haYe a sWrong inWeresW in daWa
science so Whe e[perience I ZoXld gain from Whis projecW ZoXld be inYalXable. Specificall\, Whis
projecW ZoXld enable me Wo deYelop models and algoriWhms WhaW ma\ acWXall\ be implemenWed
here aW BXcknell, Zhile learning neZ daWa science WechniqXes. Working on Whis projecW in
coordinaWion ZiWh Whe RegisWrar¶s office and ZiWh people on campXs sXch as Ken Flerlage, Whe
AssociaWe DirecWor of DaWa Anal\Wics, and Tim Kracker, Whe AssociaWe RegisWrar, is a WremendoXs
opporWXniW\ WhaW I haYe mXch Wo learn from.
ReVeaUch AppUoach

FigXre 1: One Za\ of organi]ing all BXcknell sWXdenWs Zho do noW alread\ haYe MaWh 201 crediW inWo groXps of
sWXdenWs Zho ma\ Wake MATH 201 aW similar Wimes.

In deYeloping an approach Wo Whis problem, Professor GXWekXnsW and I haYe come Xp ZiWh
seYeral specific goals. FirsW, Ze aim Wo focXs on designing and WesWing seYeral algoriWhms Xsed Wo
predicW sWXdenW enrollmenW in MATH 201. One sXch algoriWhm inYolYes spliWWing BXcknell



sWXdenWs Zho haYe noW \eW earned crediW for MATH 201 inWo differenW groXps, and esWimaWing Whe
proporWion of sWXdenWs in each groXp WhaW Zill enroll in MATH 201 WhaW Xpcoming semesWer.
These esWimaWes can be applied Wo cXrrenW enrollmenW daWa Wo predicW Whe nXmber of sWXdenWs Zho
Zill enroll in MaWh 201, and deWermine Whe nXmber of secWions Wo offer in WXrn. See FigXre 1.

These groXps ZoXld be formed b\ looking aW hisWorical enrollmenW daWa specific for
MATH 201, and ZoXld groXp sWXdenWs inWo core aXdiences for MATH 201. For e[ample, Whese
mighW inclXde groXps sXch as firsW-\ear engineering majors (Zho all Wake MATH 201 in Whe fall,
Xnless Whe\ haYe Wransfer crediW), or oWher sWXdenWs Zhose majors reqXire MATH 201 aW similar
poinWs in Wime. We Zill Xse hisWorical daWa Wo e[perimenW ZiWh and eYalXaWe differenW groXping
sWraWegies. Then, Whis algoriWhm Zill be benchmarked againsW general predicWion algoriWhms sXch
as random foresWs, a machine learning WechniqXe. AfWer obWaining an algoriWhm for sWXdenW
enrollmenW in MATH 201, oXr second goal is Wo e[Wend Whese algoriWhms Wo all calcXlXs classes.
This adds anoWher elemenW of comple[iW\ Wo Whe projecW, and Zill incorporaWe sWXdenW¶s
performance in MATH 201. OXr Whird goal, if Wime permiWs, is Wo see if oXr algoriWhms can e[Wend
be\ond calcXlXs classes.

While Zorking on Whe projecW, Ze Zill be programming in P\Whon, a programming
langXage Xsed b\ Ken Flerlage¶s Weam. A ke\ librar\ of P\Whon Ze Zill Xse is Pandas, Zhich
enables Xs Wo manipXlaWe Whe large amoXnW of hisWorical enrollmenW daWa sXpplied b\ Whe
RegisWrar¶s office. The daWa Ze Zill sWarW ZiWh conWains informaWion aboXW pasW sWXdenWs and Zhen
(and if) Whe\ Wook MATH 201. IW has alread\ been proYided b\ Whe regisWrar¶s office. The daWa for
each sWXdenW looks like Table 1, and Wraces oXW Wheir WrajecWor\ in MaWh 201. This sample Wable
shoZs a single sWXdenW Zho came inWo BXcknell in Fall 2015 as an Xndeclared BA, Wook and
passed MATH 201 in sophomore fall, and When declared a Biolog\ major.

SWXdenW1 Academic Period College Degree Major Class Year MaWh 201 SWaWXs

12345678 FA 15 A&S BA Undeclared 2019 FirsW-\ear No Record

12345678 SP 16 A&S BA Undeclared 2019 FirsW-\ear No Record

12345678 FA 16 A&S BA Undeclared 2019 Sophomore Enrolled

12345678 SP 17 A&S BA Biolog\ 2019 Sophomore Earned CrediW

12345678 FA 17 A&S BA Biolog\ 2019 JXnior Earned CrediW

12345678 SP 18 A&S BA Biolog\ 2019 JXnior Earned CrediW

12345678 FA 18 A&S BA Biolog\ 2019 Senior Earned CrediW

12345678 SP 19 A&S BA Biolog\ 2019 Senior Earned CrediW

Table 1: E[ample daWa shoZing a single sWXdenW¶s MATH 201 WrajecWor\. OXr daWa has Whese WrajecWories for each
sWXdenW aW BXcknell.

DaWa in Table 1 alloZs Xs Wo deWermine Whings like Whe percenW of sWXdenWs Zho come in
Xndeclared and Wake MATH 201 aW an\ poinW in Wheir sWXdies, Whe percenW of engineers Zho Wook
MATH 201 in Wheir freshman fall, eWc. ThXs Ze can compare oXr algoriWhms b\ Wraining Whem on

1 Note: these ID numbers alloZ us to keep track of an indiYidual student¶s trajector\, but are not the same
as student ID numbers. All personall\ identifiable information is masked b\ the Registrar¶s office.



daWa from preYioXs semesWers (like Fall 2017-2020) and seeing hoZ Zell Whe\ predicW fXWXre
semesWers (like Fall 2021).

This projecW incorporaWes man\ differenW skills I hope Wo gain. For one, Whe projecW
reqXires me Wo ZriWe code WhaW is eas\ for oWher people Wo XndersWand and Xse, Zhich Zill
challenge me as a designer. I Zill also haYe Wo deYelop neZ algoriWhms as Zell as implemenW
e[isWing classificaWion algoriWhms Zhich are YiWal skills in daWa science. FXrWhermore, iW is
imporWanW Wo be able Wo eYalXaWe and compare differenW algoriWhms Zhich is anoWher aspecW of Whis
projecW. Finall\, I Zill learn hoZ Wo make a professional research reporW and gXide for clienWs Wo
Xse Zhen rXnning Whe model.
ReVeaUch DeliYeUableV

These skills Zill help me prodXce Whree prodXcWs as a resXlW of m\ research. The firsW of
Zhich is Zorking, docXmenWed, and commenWed code WhaW is XndersWandable for Ken Flerlage¶s
Weam. The second prodXcW is a Wechnical reporW anal\]ing Whe algoriWhms Xsed and making
recommendaWions on Whose algoriWhms. This reporW Zill discXss Whe differenW approaches
eYalXaWed, Whe groXpings Xsed, and ZheWher Whe same approach Zorks for non calcXlXs coXrses. IW
Zill also inclXde a liWeraWXre reYieZ and an insWrXcWion gXide for Xsing Whe model. Finall\ I Zill
prodXce a research posWer ZiWh Whe inWenWion of presenWing aW Whe JoinW MaWh MeeWing AMS - PME
SWXdenW PosWer Session.
EdXcaWional GoalV and PUepaUaWion

M\ inWrigXe for daWa science has groZn as I haYe e[plored Whe field and iWs poWenWial.
PresenWing m\ oZn research aW a naWional conference is someWhing WhaW I haYe alZa\s ZanWed Wo
do dXring m\ XndergradXaWe career, and I am Yer\ e[ciWed aboXW Whe opporWXniW\ Wo do so. More
generall\, Whis projecW Zill enable me Wo e[plore research for Whe firsW Wime in a field WhaW I am
Yer\ passionaWe aboXW. M\ goal is Wo be able Wo conWinXe research be\ond Whis projecW and
poWenWiall\ aWWend gradXaWe school. ThXs, one of Whe Whings I ZoXld appreciaWe aboXW Whis
e[perience ZoXld be meeWing oWher Emerging Scholars also pXrsXing research and gradXaWe
school.

I am confidenW WhaW m\ prior coXrseZork here aW BXcknell has prepared me Wo Wake on Whis
research projecW. The sofWZare engineering coXrses I haYe Waken (especiall\ CSCI 205) haYe
giYen me Whe base knoZledge I need Wo program Whe algoriWhms and models inYolYed ZiWh Whis
projecW. AddiWionall\, m\ sWaWisWics coXrse (MATH 216) Zill be Yer\ helpfXl in anal\]ing Whe
enrollmenW daWa in Whe projecW.
SXmmaU\ of PUioU ReVeaUch PUojecWV

I haYe noW Zorked on an\ research projecWs before. HoZeYer, I am cXrrenWl\ Zorking on
an independenW sWXd\ ZiWh Professor GXWekXnsW focXsed on e[ploring Whe same daWa WhaW ZoXld be
Xsed as a parW of Whis projecW. This has inWrodXced me Wo some of Whe core concepWs WhaW I Zill Xse
in Whe projecW sXch as coding in Pandas, Zorking ZiWh large daWaseWs, and implemenWing YarioXs
WechniqXes sXch as clXsWering. BecaXse I Zill haYe alread\ gained familiariW\ ZiWh Whe daWa and
hoZ Wo manipXlaWe iW, I Zill be mXch more efficienW Zorking ZiWh Whe more comple[ aspecWs of
Whe projecW WhaW I haYe noW \eW e[plored.
MenWoUing RelaWionVhip

ThroXghoXW Whe sXmmer Professor GXWekXnsW and I plan on haYing dail\ check-ins, as
Zell as formal progress meeWings WZice a Zeek. I am looking forZard Wo Zorking ZiWh Professor
GXWekXnsW on Whis projecW, Zho has WaXghW a nXmber of m\ coXrses here aW BXcknell. LasWl\, I
haYe alread\ been in commXnicaWion ZiWh boWh Ken Flerlage and Tim Kracker, Zho Zill be Yer\
helpfXl in commXnicaWing ZiWh Whe RegisWrar¶s Office and Zorking ZiWh enrollmenW daWa.
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