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Abstract

¢KS LlzN1lJ}22asS 2F GKAa LINRP2SOG Aa G2 FylrfedlsS 22NL
2003 freshman gradeperformance patterns andee iffreshmanlead indicators of four-year ontime
graduationfor four types of learness can be foundn the data available by the end of freshman yédre
degree to which SA& O 2 dBdicQfreshman year sucss and fouryear succes for each type of
learner is als@mssessedLearning style categories abased onthe & (1 dzRSy (i & Q -Baigge Type6 a & S N&
Indicator) data collected during freshman orientatiorerrors in the data set assembled by a prior IQP

studenton the class of 2003/BTI data were found and fixetlence, the pattern of results for class of

2001-2002 replicatebut not as previously reported that had been the focus of earlier studies.
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Introduction

Predicting student performanci the freshman year using lead indicators such as the
admission department could provideas an interest of thaVPI Office of Academicdmising
under Ann Garvin 15 years ago. When Dale Sniagk over, shemaintained thetheoretical
interest. But Ms. Snyderlso $ressed the development of the Insigiprogram whichshe
helped startin 200Q Ms. Garvin wasnotivated by frustration due tahe lack ofpredictive
power in the SATata for freshma gradesand encouraged learning style studies to see & th
SAT had greater powerstudents of the same learning style were being rank ordered relative
onlyto one anotherusing the SAT

The first analysis of this type was done using the class of @atélset, inthe summer
of 1998, and showed promise. The SAT was correl&i#@.6 reasonablywell with freshman
GPA for 8 of the 16 MBTI types, and not a{@llevennegatively for the other 8 types. Further
analysis indicated that high school data the degree of difficulty of high schostience
courses combinedhe SN variable of the MBTlexplained all the variance associated with
{re{fomad{! ¢Qa ¢2NJ SR a F LINSRAOG2NI I o62dz0 KIFEF
to erodeand submiti Ay 3 {! ¢ Qa FAnR007 t & gl a 2LINA2Y I §

The analysis of the class of 2002 data set took things in a new direction by directing
attention to the term by erm pattern of performance for foutypes of learners based on MBTI
data. This analysis by Doehter in 1999 who is now an institutional researcher at Clark
University,was the beginning of concern about the soledlBterm plunge, of the sensing

perceiving (SP) type of learner.



It is not controversial that every student is unique in their learningestyldsome will
succeed more than the otherglue to the fit between the academictask environmentin
engineering collegeand the individudl &ognitive style. But it is controversial whether a
typology involving only-8 types of learners, based on MyeBsiggs Type Indicator (MBTI), is
refined enough to encompass the bulk of differences of interegtxplaining the experience of
arange otollege students¢t KS F20dza 2F GKAa LI LISNI A& G2 |yl
by looking atthe experience bthe WPIclasgs of 20012003 during their freshman yegr
(19972000 and determine what will be the best predictor of the outcomef four years of
studyat WPl Theanal§ A & A& o0l &SR 2 yandiih€iSpertomatue $hydlghot a . ¢ L
their years aWPI. This study wifirovide useful information forthe office of Academicdvising
and academic advisoliga generalto understand WPI students betteThe goal i¢o provide
more appropriately targeted suppofor the students whoare most likely to struglg or failin
the freshman yeawithout assistance

Previous studies such as done by Derick ‘F@802)and Tara Murph¥(2001) have
reported a replicated Berm performance droplt was reported from bothin the freshman
years of theclass of 2002 andd®3. Students wittsP preference (in MBTI term) weskown to
have a notablalrop in average gradeduring Bterm of the freshman yearbutin both case®f
classes of 2002 and 20@8e SPgecoveredby the end of the year. Unfortunately, the MBTI
datauseR A Y ¢ | NElassaod200Pf&@edas mixed up duriniger data processing.e.
the typedatawere scrambled and assigned to the wrong cases. This led to erraraarfidsion

in several following papers whictontinued using the corrupted datand prodicing results

! Derick Fors and Jason Casimiro: Success Trends and Personality Types at WPI
’Tara Murphy: First Year Experience for Class of 2003



that did not jibe with the class of 2001 and 2002 findingslast Chris Colamugsietermined
that there was a problemwith the 2003 data set itselind the job fell to me to fix ifColamussi
2006)

Colamussi was looking over the freshimgear experience with Introductory Physics for
the classes of 2002 and 2003, comparing it to the experience in other courses. He determined
GKFdG 6KAES GKS {W aitddRSyia ¢SNB dzydzadzbutt @ € A
that was not the ase in PH1010 Introductory Physics. At this course, the NJ students were the
allFNAR FYyR GKS {wQa ¢SNBE y20 2dziLISNF2N¥YAy3 (K.
were struggling even more than usual.

This same NJ dominant pattern had been reported the Signal Analysis course in
Electrical and Computer Engineering (ECE) and in Linear Algebra course in mathematics by
Nathan Shulét These are normally sophomore classes, so the possibility that the WPI
curriculum shifts over time, from one favoring® type of learner to another pattern as more
advanced and abstract courses are encountered, had to be considered. Hence, my original
project was going to look at the sophomore year grade data, for the classes of 2002 and 2003,
to see if the rank orderingf which type was flourishing and which type was struggling was
different, for the sophomore year experience of these two classes.

The class of 2003 data set hasw been fixed and organized for theanalysis during
this project. Use caution if you seeevious project reportseferring to theclass of 2003 data
reporting different patterns than that reported here, especially if the refer to-tr plunge

in the SP learning style category.

® Christopher Colamussi: Critical Class Stu@faracterizing Trends in Specific Courses
*Nathan Shuler: Timely FeedbaStudy



Kevin Rogersorrglass of 201 data(Rogerson 20043nd AlfredNavato'set al.® class of
2002 data(Navatoet al. 2005) as reported in their IQP reportsyill be used throughout this
study to becompared to the findings produced usitige recently repairedclass of 2003 data
set Significantproportions (85-95%)of the class of 2002003 stidents participated in MBTI
data gathering efforturing theirnew studentorientation. These are the students who arrived
in August 1997, 1998, and 1999 excluding transfer studdittsre were other testand surveys
taken by he freshmen at that time, including CIRP(Cooperative Institutional Research
Program)and GMCSbut this project will only focus on MBTas a learning style indicator
results.However, there are interesting findings previously reported using those other Bata.
example Hoosick and Marzulld examined the CIRMBTI relationship and found that
WO2YFTARSYOSQ YR WRNAGS G2 | OKASOSQ Ia ¢Sftf
with MBTI variables, especially extraversion and introver@itoosick ad Marzullo 2002)

MBTI is notsimply a personality test,but a weltknown indicator of cognitive
preferencegelated topeople'scareer choice, learning style, and leadership behavibere are
16 possible outcomes othis indicatot but this analysiwill be focused on only types of
learners which can be defined using 2 of the 4 dichotomous factors measured by the MBTI.
Sudents with MBTI preference of SJ (sensirgidging), NJ (intuitiofudging), SP (sensing
perception), and NP (intuitioperception) are compared in this studyThe WPI student
population is about0% NP and 20% each of the other 3 types.ri@wing one's MBTI learning

type, students coulcknow themselves betterpbe empowered and better understandwhat

®Kevin Rogerson: Predicting Academic Success at WPI

® Alfred Navato et al.: The Experience of the WPI Classes of 2002 and 2003: A Graduation Outcomes Study by
Learning Styles

" Shannon Hoosick and Jesse Marzullo: Exploring the Potential of DateyMdt WPI.



study practicesand whattask environments are associated withsuccess for themThey may
also cometo appreciate the different needsf other types of studentand compensatory
strategies that are needed hemselves and bypther types of learnes, if WPI resumes the

practice of gatheng such data from freshmen and arranging feedback session for them.

10



Original Project

The project started off as a "WPI Sophomore Yeadys for the WPI class 2062003
with myselfand another student, Sayan Mondaho hada related interest in choice of major,
teaming upto assemble a suitable data set to cover both of our neddss project would have
been the follow up for of "WPI Freshman Year Study" tiegbeen done by severgrior IQP
project students Questionshad recently beerraised about whether the WRilass of 2003
MBTI data and freshman transcrigata were linked correctly. Another problem wahat the
raw transcript data was no longer available. The goal of the project was to sethdiirsecond
year, the same studentthat were studied during their freshmayear would replicate their
performance patternterm by term on whether trends established in the freshman year would
project into the sophomore year for each of the four types of learners.

Unfortunately, even thoulg the freshmandata set of 200Zould befixed with available
materiak, the sophomore year grade data wasdthheld by the registrar's for too log. Ater a
month of waiting for data,Sayan and | endeup doingtwo different projects resulting in
separatereports. Sayarstarted with the class of 2002 data set aimdused ora study ofmajor
change and MBTI, while | fixed the class of 2003 datarsgthought about four year outcome
data that was publically availablepublished and announcedVe bothstill shared most data
for our individual project repog So he redid the major change analysis for the class of 2003 to
see if it replicated and | referred to the 2002 data set to see if the class of 2003 pattern
replicated This exact same problem has oaadr before with Alfred Navato and his project
partners who were also initially interesd in analyzing the sophomore yeaatd. They ended

up coding 4 year outcome data into each data set based on the graduation program of the

11



classes of 2002004; ths wes data in the public domain, which | decided | could also use as
soon as the class of 2003 data set for MBTI data was repaired.

Future teans should be forewarnedhat the legal environment hashanged since the
MBTI data wasollectedin 19972000 and gdting WPI archive data to go with the cognitive
style data will require extensive documentation to the Institutional Review Board l{ER&) it
will be released. We were caught in the period of rule chaagé unable to understand the
administrative delgis in setting up meeting® review our data requirementsNow there is a
process and the challenge is to figure out whaswone in the past and docoent the state of
the data set before one can get approval to augment these datawithissophomore, juror,

and senior year course grade data.

12



History of the Project Serieand Overview of MBTTheory

MBTI (MyersBriggs Type Indicator) &n instrument widely utilized bywgchools and
companies to describe thpersonality types of students and employedt is useful to help

choose and understand career options, learning styles, and leadershgvior The instrument

that produced the typologyvas developed by Isabel Myers and Katharine Cook Briggs based on

personalitytheories ofCarl Gustav Jung, aiSs psychiatrist

Carl Jungs known for lis work on the sulronscious mindbut invented this conscious
personality typologyin early 1920sto understand personality clashes. Hmategorized
personalitybasedon introversion and extraversioas the energ sourcein conjuncton with
variablesof sensingintuition (two modes of perceivingind thinkingfeelind (modes of coming
to decisior). Jung believed that each person has basic pefee forhow they perceivehe
world and relate to other people or wér For example, an introvert would prefer working
individually or a smakloseknit team ina jobthat does not require muclsocial interaction
whereas an extrgert would prefera job that involves contaavith many peofe even if it is
superficial contat of a periodic natureHow the introverts and extreerts wouldhandlepeople
processinformation, orengagetasks will depend on theiother personality preferencesHe
also theorized tht either the way one processed information or cotoedecision wold be the
GR2YAYFYydY |aLISOGa 2F 2ySQa LISNE2YyFfAGE

function were important.

8 Myers, MBTI Manual
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Myers and her mother developetthe MBTlinstrumentin the 1950s by studying over
5000 medical studentfrom 45 different schools fob yearS®d a& SN&E | yR . NA3IT&
theoriesand expanéd them to much more detailegixteen typesnental processinghat were
measured from four scales of preference: Extraversion/Introversion (E/I), Sensing/Intuition
(S/N), Thinking/Feeling (T/F), adddgment/Perception (J/PThe last dimension they invented
to determine which of thepriorii 62 61 & & R2 Y SR yiiRé ol MzEA LIS &NE ¢ A
of what the term dominantmeans.t does not mean it is the most visible part of the personality
to anoutsider. That woulde the case only for extravette visible part for an introvert is their
auxiliary.Since the <P dimension determine what is visible to the outsider, it allows one to
figure out what the dominant cognitive preference is for botliraxerts and introvertsthough
it directly points to be dominant only of extraverts.

Whatever its original purpose, theRJdimension is an especially valuable aspect of the
MBTI for those interested in learning 65 & @ ¢ KS WQa t&@rhakedeRibiong, ik 2 N I G |
input and prefer to work in structured environment with a plan, stick to it, and bring things to
closure. Their emphasis is on being productive, getting things done, and moving on to the next
G2N] @ . & O2yiNY aids its dasakeland EveitlinakiggTecisidiiat dlose y T 2 N.
off other optiors as long as possible. They maximize input, delay committing to a plan, are only
tentatively committed to the plan and will change direction easily based on new information.
They avoid plaming as it seems confining and emphasize flexibility inspiration, and seizing
opportunities as they arise. They do nbave astrong need for closure and emphasize the

learning process over tangible products.

° Ibid.

14



There is no better or worse preference in MBdrlance and k sixteentypes are
equally valued The MBTI factors describe preferenasgt skills or abilitiesa common
misconception of people who are aware of the performance variables that correlate with
variousMBTI dimensiost®. Having a certain typ overrepresented does not necessarily mean
that only peopleof certainpsychologichtypescouldsucceed in apecific field of study or work
However, Myers and Briggs were motivated to help people understand that they certainly will
have improved oddsfdeingsuccessfuin the long runin a taskenvironment where they feel
comfortable andwhich fits their pattern of personalitypreferences. In the short run they can
learn to do anything competently. dzi &dF&@Ay3 Ay | 2206 Gsl i 02y
preferred modes of behavior is stressful over the long farthe Jungian conceptualization of
psychological typeeach person has all eight trajtbut they have preferencessome are
dominant.Peopl€d & LINK farsliNdbangeSFhey are likdeft or right handedness.

Peoplecan and dachangepersonalityin the sensethat over time they develop their less
preferred qualities to the point of competence so they can act in ways appropriate to the
situation. However,when exposed iro an extremework environmentthat is not in line with
2y SQa LuBarpsrivdsof tins like a fouryear college program,gople can temporarily
shift their behavior and everheir self imageto adjustto their coworkersor organizational
demands, but this comes at aige in term of energy expendetiowever effectivesomeone is
in their less preferred mode, it is important to be aware dfy’ Spbeference and seek
opportunities to expresshe preferredd A RS 2p€rsoBaytys\@a 2y SQa LINA G S f

2 y S Q alifegSinbel takes more errgyto function in other modesin the long run needing

9 bid.
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to exert extra energy to do a job Mvbe a competitive disadvantage, and take away from job

Al dAaFFrOGA2Y YR Sy3lr3asSyYSyid Ay 2ySQa LINRPFSaaa
Data was collected on dibur scales of preference mentioned abovit this projectQ a

analysisis based orthe S/N and J/P MBTI preferersehich havebeenusedto identify four

types of learners sensingudging (SJ), senshpegrceiving (SP), intuitiojudging (NJ), and

intuition-perceiving (NR)This decision was made bring the class of 2003 analysm®o line

with existingd G dzZRSy (i & Q dniSyNeF BiNgifdshmarbyeardata from the clases of

2001-2002 Sensin@nd intuition relate to ways people ¢din their information;students with

a sensing preference tend to use their five senses and understatangible evidence,

observablefacts or present situations bettewhereas students with a preference for intuition

GSYyR (2 dza$ i K Sdadlbetivéen thdiliKeinsibj¢ciive datalgattering They

alsounderstand theories and abstract concepts waatld rapidly tune into future possibilities

rather than practical constraints in the presedudging and perception relate2 K2 g a i dzRSy

live their lives Sudents wih a judging preferencevould prefer to have everything planned and

organized, whereas students with perceptipreferencewould prefer to be relaxed ankeep

their options ope> C2 NJ Y2NB RSO Af SR RSAONALIIAZ2YE 2F | f

Manual or previous IQP reports

“bid.

2 Hirsh and Kummerow, 4.

B peter KlineetalbQa ¢/ f 1 a3 2F wnnm {! ¢ {{(dzR&8é¢3 ¢ NI ThetaNtJKe Qa &
idea of the MBTtimensionthat we are downplaying €F)is that It is a preferred way of coming to decision about
things based on Thinking: logical abstract rules or principle that can be applied dispassionately to mamjticase
an emphasis orequality and justice or Feeling: a case by case mode of decisisgdbon making an empathy
connection with those affected and seeing it subjectively from their point of view. Then one can seek tvenwin
solution case by case and emphasize harmfonall rather than justiceand equal treatment. It does not seem to
matter for academic performance in a college environmeiitich way one tends to come to decision, butloes
matter for career choice. Indeed, theFdimension has already impacted WPI before the students arrive here as
FNBaKYSyod ¢KS Chitie géndi® pofukation, Yoo RtieKeinale ad nearly 50% of the males, but

16



Datagatheredfrom the clasg@sof 2004 1 n o Q& T NBxpdfiefitesfe contpharddd
in order to carry out aranalysis of student performance patteyas a part ofa search fotead
indicators of later academigerformance The result will be useful for the office of academic
advisingas its staff tries to identifghe larger pattern behind the struggles of the students in
academic difficulty. It would be valuable to know what types of students one tends to deal with

and whenone is dealing with a rare instance in which the usarghnizationaresponse would

N

7

be inappropriate or unhelpfult KS O2 YLISy al G2NE &GN} 0S3IASa (K
of learners will not be the same, and identifying them starts with idemigyihe outstanding

performer of each type. This can only be done against the background of establishing the
normal pattern for each type as they go through WPI. It is the mission of this study to establish
these normsand look for lead indicator of academsuccess and struggie pass classes and

maintain a good GPAhe goal of academic advising is to come to understhedtruggles of

certain types of students anéind better ways to support them to the point of success in

graduating

they are less likely to apply to WPI and train for a technical cardes. VWPI student body is about -B9%
GThinking in preference; that is more than 80% of the males and 50thedfemales have a Thinking preference.
The percentages are quitebit higher than one finds in the general US population.

17



Original Yea Comparison

Term by Term Freshman GPA by S/N & J/P Preferen
Combinations (WPI Class of 2001)

21
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Figure 1. 2001 Average Term grades Distributed by Learning ‘$tyle
Term by Term Freshman GPA by S/N & J/P Preferen
Combinations (WPI Class of 2002)
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Figure2. 20@ Average Term grades Distributed by Learning Style

Kevin Rogerson
' Hoosick and Marzullo
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Term by Term Freshman GPA by S/N & J/P Preferen
Combinations (Corrupted 2003 Data Set)
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Figure3. T.a dzN1JReéported2003 Average Term grades Distributed by Learning St/le

Three prewius IQPs found thattheisSEA 8 G SR LI G GSNYy o0S036SSy 2t
styles with their term gradef the freshman yearFigure 1 is the relationship betwedour
learning styles defined by the SN and JP dimensaodsaverage ternby term GPA in 201 as
reported by Kevin Rogersof2004p L &aK2¢ga GKIFG fdK2dAK {wQa
types, they came out as the stat the end in Dterm. All other three types show similar paths
in that they mainain their relative position tbughthere isa Gterm drop that affects all four
types, though two types (SJ and NP) recover from itterD.

Figure 2 is the relationship between % Q& € SI Ny Ay 3 adyteda I+ yR
GPA in 2002sreported by Hoosick and Marzullg2002)but workedout by then WPI alumnus
Greg DoerschleiThe figure shows that overallK S { Wit StarsanSINBur terms, followed
08 bwQaz bt Qaz FYR {tQao 5dzNAyYy 3 GKA& 2SI NE

term for all four types although aliuti KS bt Q& 02 Y LJX Stard.tAthe Bds 6f2 S N R

®Tara Murphy
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the year, it was onlyhe { t Q a sharfly2mproved after erm and registered their besEPA
for the year in Rterm; all the rest did better in Aerm than in Dterm. However, the SP
studentshad beea in the cellay performing relatively poorlyand their gain wasespecially
notable andwelcome. In the end, the erosion of NP performance and the improvement of SP
performance put their averageclose enough to not be significantly different (in statati
terms) by Dterm. In A and Berm the SP average had been significantly different from the
other three learning style group3his was the first WPI class year pattern to be displayed in
theseterms. HengeA G &6 & G 1Sy | & K Sis, teafidg\dcuriogityabdut G Sy
the B4USNY &L dzy3Sé Ay aSOSNIf NBLR2NIADP ¢KS NBI 3
presented for the class of 2003 by Tara Murphy, which is to be found in figure 3.

Figure 3 is the relationship between St Q dning s§/llesNdnd average term GPA in
2003 reported by Tara Murphy. In thishe data set(that proved to have beercorrupted),
shows aconsistentpath of performance for thgd WQ&a s> bWQas> | yR perfor@d 6 KA C
rather consistently term by termWhat is odd is the strikingly changed rank ordering with the SJ
and NP groug O2 Ay AGA GBS 21LJJ2aArdSa 2F GKS {tQa 2F GKS
average graded. 2 6 SOSNE G KS {t Qa | Wethe sdin SEer@d Sutlipd 2 y © ¢ |
a sudlen drop in performance during-BSNY ¢gKAOK LJ I OSR (GKSY id (K
not stay at the bottom and in-G SNY (KS& NA&S | yR -teriiBgaiBigsdz £ ({2
with them for the highest grade type once mor&heir pattern was surprisingnd confusing.
The only commonality seemed to be aiBS NY LJ dzy3S F2NJ GKS {t @@L

performers having a good year.
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By comparing all three SWt Q& | @SNIF IS FNBaAKYlFyYy &SI N &SN
unfixed data 2003, it can be seen thdtete is a striking dBerm plunge pattern in 2002 and
2003 although it was not preserih 2001data set.Colamuss{2006)working with course by
course grades in the 2002 and 2003 data seiscluded thatthere was an error irthe 2003
data set This raisd the question of whether thereever wasa Bterm plungethat yearand
whether there was anyeoccurringpattern at all during freshman year of classes of 2000220
and 2003.t fell to me to repair the WPI class of 2003 data set, redo the analysisoakddr

consistencies and differences over the 3 years.
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Methodology

The original plarfor this project was @ answer the question of what happened after
freshman year, i.e. would thdreshman pattern in classs of 20022003 reoccur, using
soplomore year datavhich was requested of the registraraving data for classes of 26002
2003 freshman yearsind faced with the reality that thesophomore yeardata was late and
might never arrivethe project needed to move ianother direction.

Chris Colanussihad established that there was a mix up insidestblass of 2003 data,
and | acceptedhe task ofreassemblingand reanalyzing thadata set The class of 2003 data
was investigated to check for name duplications, mistyped input, and misplaced ifipeit.
Ay@Saidaalidrzy 61 & R2yS o6& O2YLI NAyYy3AZ SEFYAYAY
MBTI data which fortunately had been preserved. was alsogiven WPl Commencement
programs for the years of 20€2005.

The rawMBTIdata showed the originahformation before any changes was mabg
Murphy and thecommencemenprograms providednformation on who graduated, when they
graduated, andwhether they graduated withd R A & (i A 7h© Golle2tgdeinformation then
entered and processed by using SPS&tisctical Packaged for the Social Scienae)analytic
softwaretool that can be usd to reveal correlatios betweendifferent variables and establish
statistical significance levels.

At this point, avalid comparison can be made ofasses of 20012002, and 2003 to
investigate whether theclass of 200B-term GPA plunge waan artifact of coding erroand
whether there is a reateplicated pattern on how students perfornaduring their first year at

WPI, over these 3 years.
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The chss of 2002 data dickveal a Berm plunge for the SP students, and that data set
was examined first. When the data for class of 2001 were later reorganizesktdthis pattern
would replicate there was a Berm decline for the SP students, but no reeoy. They declined
further in Gterm and then leveled offstaying at the same level intBrm. The groups to
recoverfrom@ SN f2¢ LRAylGa 6SNB (KS {wQa IyR bt Qa
recovery documented in the class of 2002 for the SP students. So whihh&anormal
pattern? Was there a normal patternPhere did seem to be a replicated rank ordering of
average grade by type of learner SJ, NJ, NP, SP, however the SJ and NJ groups were neck and
neck both years.

As is turn out the corrected class of 2003tpen is more like that of the class of 2001
than the class of 2002. However, there is a differeansistentfinding that emerges in all 3
data sets. Though the path lwhich the fourtypes reach their Berm average grade differs
from year to year, theame end of year @ quarter (D-term) grade averag@attern emergs in
allthree classes freshman yearhis finding just begs thaugstion of how predictive the fierm
freshman grades are of overall success at WPis Tiew question will be the basi®r
structuring the class ©2003 data seto do furtheranalysi$’.

[ dzOTAf &3 ! f FNBR bl 212008 Wéused bnlthese sadng outcome H | Y |
variables by learning style and he defined learning styllae same way. Howevehe had no
reason to faus on Bterm grades. Hence, his tables will allow me to see if the outcome pattern

by type is thesame for these two class yeafdeeing whetheb-term gradesare a betterlead

It is worth noting that these are the three WPI classes to enter WPI faritre phasing in of the Insight

program. Hence, there is a consistent pattern of freshman performance documented for thesRyet period, in

the next year (2004) about 40% of the incoming class experienced Insight and it wasveickeofalr the classg of

2005 and 2006. MBTI data was collected but never compared to freshman year performance data for the classes of
20042006. This is a research opportunity that future IQP team should look into.
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indicator than the A-term grades will be examinednly with the class of 2008ata setat this
time. But, in principle one could attempt to replicate my finding with the class of 2002 data set
if it is interesting Additional information would be required from the registrar to improve the
class of 2001 data setong the lines of N @ | &l&s€ai 2002 data sétthis analysis was to be
carried out for all thregyears.

The only fouryear outcome variable reported for the class of 2001 is a simple hand tally
of the proportion of each type of learner to graduate in four yed¥® dda set with this
variable coded into it has been found. So, that is all can be reported for that class year $n term
of four-year outcoms at this time.Hence, itwill be possible to see if this foyear finding
replicates across all 3 data sets and innmiple it should be possible in the future to code all 3
data sets to support the samgroup of analyse | will examine with theclass of 2008lata set
in this report, to see if there are promising relationships between freshman year data and four

year aitcomes to justify upgrading the 2001 data set to use in parallel studies of this kind.
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Actual Year Comparison

Term by Term Freshman GPA by S/N & J/P Preferen
Combinations (WPI Class of 2001)
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Same as figure 1

Term by Term Freshman GPA by S/N & J/P Preferen
Combinations (WPI Class of 2003)
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Term by Term Freshman GPA by S/N & J/P Preferen

Combinations (WPI Class of 2002)
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With the new findings from the fixed data set, it can be seen that there is a pattern
running through the 3 data sets, but the origirterm plungefocus was misplacedror one
thing the drop could be @rm rather than Bterm. 2 NJ | y2 1§ KSNJ A (sth@dadd R 0 S
the Bterm plunge and recovery, but by-term things have sorted themselves out into a
familiar rank ordering by type of learner and the averages from year to year are similar as well
as the rank ordering of typedt is true that there are dfi signs of struggle foperceiving
students during Berm in 2002 and 2003, but it was not a considtgrattern within any
particular typealways at the bottonof the grade curve from year to year irt@&m.

During Bterm in 2002, all four types had a\sH K G & f dzYLJ Ay LI8ddilly2 NXY | y C
G GKS 023002Y2 YR RdzNAY 3 HhisnimegAfitK SEKESS T QfEWC
bottom until Gterm. But this Bterm drop is not the main pointf this revised year comparison.
In summary, take nat of where eat of the 4 learning types ended up #ie end of their
freshman academic year for all the three years. Somehowin®NY' = { WQa |t gl &8a C
Dt! 9 mMdppX bwQa i dmdyp s Wihalkthe ldiffRedrypdths M T =
from the beginning of the yearepresented by these three classeall four types of learners

always have theiDterm LISNF 2 NX I yOS NI y{ Ay GKS. 2NRSNJ 2F {V
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Hypotheses

The purpose of this study was determine if there was ¢&ead indicator for all the four
types of learnes that could be used to predidiow well they will perform aivVPlover 4 years
until graduation happens or does not, on time or ndaking a cue from the first class of 2001
study which focused on the SAT agpradictor of success in the first yeawlll also consider
whether{ ! ¢ Q& O 2ddzi predid@véhichdgéa® would most likely be thrivingr struggling
during freshman yeafKline et al. 1998). | can also consider whether the SAT is more useful in
predicting the first year experience or the foyear outcome. However, | start from their
finding in the class of 2001 study thatthedS®@& LINBRA Ol A @&nd oy wBkdJorA & DI N
half of the sixteen MBTI typesnd over the later yeis, | alsdknow that the types of learners
with the highest SATs wemot the top performersduring their freshman year for either the
OftlFaa 2F unnm 2N HAanud ¢KS jdzSaGaAz2y o0S02YSa #
lead indicator studendf performance inthe freshman yeaand can it tell one about the odds
of excellent grades and likelihood graduating on time in 4 years for any type of learner?
Theoretically,the students with the highest SATs would bgpected to be the most
promising (high aptitude) members of their class andt should be correlated with grades
throughout at leastthe first year at WPIHowever, Garvin reported that this was not the case
and wanted to know why it was not. Her interest led to sponsoring the class of 2001 study that
indicateda combination of MBTI and SAT data could improve its predictive power for about half
of the class. Since high SAT scores2ageS 2 F GKS YIFIAY NBlI az2ya ogKe
students got accepted tdVPI in the first placel do not want to give up on thmdicator too
soonLi A& LlRaaArAoftS GKIF G alchiieptiatinaSieryr jpep&edneys2z G O2 N
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for college and SAT is a better long term fgear outcome predictor than a short term
freshman year prediction of performancas it turns outi KS bt & higkdst@grage
{1¢ a02NBasx vYz2ald &@SIFNEXZ YR ySINIe lfglea KIQ

Looking at the four learnetypes, SAT theory leads one to exptiwit i KS b tbQ¥Q al y R
would be most likely to perform the beby the end of the freshman yedrecause they are the
students that willbest understand abstract theories and concepts in their engineering and
science classds ¢ K Showldwi&é ah R y il 3S 2@3SNJ 6KS btheya K26S
carryout their studies. Te Jtype is noted for emphasis @areful plaaningand organizatiorof
timeg KA OK A& @GSNE AYLRNILF YO -wieek plodadiLly RzLF AW A & K L Ry
courses Students without those tendenciesould havea tendency tdfall behind and not able
to finish their classassignments angrojects on time Sensing students might not ladble to
grasp thenew conceptsrapidly enough to get to the point of mastery needed to apply them
and understandhow to put together a pototype or desigrbased on a thery.

H: L2 G KS G A Ol fbe thegroip tratwill inéselikefy B strugghéth abstraction
and get things finishedbecause they are more comfortable and understand subject matters
that can be sensed through their five senses, but most of the timdesits will not able to see,
feel, or smell the biological, chemical and mechanical processes of various things the students
will be working onWith a greater likelihood of struggling with abstraction, time organization
problem, and less developed studglditsi KS {t Q&4 aidzRSyda KI @S 2yfe
They are good at troubleshooting, i.e. fixing problems, gettingghin G2 g2 NJ ® {t Q& ¢
developed habits of disciplinend be hardworking to avoid troublein keeping up with the -7

weekd ealdSY GKFG 2F4G6Sy 3I32Sa o6e jdzaolte FyR RSYI
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dedication, and organizatiorLastly,the b WQ & théirAhigik SAF and good planning and
organization skillshould be graduating etime and most likely to receive theiredrees with
distinction. But are these hypothesabout the value of abstract reasoning and its relationship
to SAT scoreigue?

Can it be safely said that students who amest likely to begraduating lateare the
same types of learnemsho strugyled duing their freshman year one is running late will one
alsonot graduate with distinction? One thing to remember is that WPI has a policy that will not
aK2¢ lye bw o6y2 NBO2NRUO 3thNg afosstudents todretadkeRtitey G &4 Q
coursesthey have failed oo gethigher gradesSome students likely to get a C purposely take
the NR so as to be able to retake the course a second time hoping for an A or B.

Another issue is that some students take double majors or several minors or even
change their majors throughout the yearghose that change their minds will be most likely to
have alate graduationwhether or not they struggled to pass classésother non-related
education issue that will cause later graduation is economy; some studagtg have to take
some time off to work before going back to WPI. Ribthesereasons above, students wlaoe
not graduating ortime mighthave the same chance with other students of earning distinction,
LJ- NI A Odzf N @ AF (KS & m&dr ptifects db sufficiegty, Q@ 2and2vige. 2 ¥
Then their coursework grades along the way are seconddsnce, it is not clear that
graduating on time will be associated with higher average grades, but it seems likely that the
two are related.

Lastly, aother indicator that needed a close observation is gender. Even though

females arethe minority in gender, their number should be stdirge enough to affect the
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overall relationship between the four types of learners with their performance data. But are
femaleslikely tobehave differently from malethat are thesame typeof learner®

Overall, females are outperforming males in the freshman year. It remains to be seen if
that is due to there being a different distribution of learning styles amtmg males and
females of WPI owhether females outperform males across the board, in all four learning style

groups.
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Findings

Of the 650 students of class of 2003, the datt has 642 students whose freshman
grades are available and 605 stundie (87.7% of total population) whose MBTI type are known;
with 147 females (24.3% of total sex population) and 458 males (75.7% of total sex population).
Ly FA3IdzNBE p3x AG Aad aKz2gy GKIG GKS YlF22N) (eéLis
students)2 ¥ G 20Ff LRLMzZ I GA2y> F2fft26SR o6& {wQa o
students), and SQ& O MT ®n K2 M sproporéoiisdzi/Eogein faidy@ongisterd 1S

the years of 2001, 2002, and 2083

Typissgf Learners

[N
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Figureb. Frequency of WPI Class 2003 Type of Learners

BwSFSNI G2 | LIISYRAE | F2N20MamiRgo2. w2 ISNE2Y Qa Lvt NBLRNI ¥F3
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Sex Type
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Figure 6.Percentages of MBTI Types of Learners within Sex Typtsss of 2003

Figure 6 indicates the distributiasf MBTI types of learners féemale and male students
respectvely. The most common typ# learner in male and female populations of tblass of
2003 arell KS bt Qa® ¢ KS ifteimalé pogdatidryvigheb WiCBatiSiegsk

commonfor femalesighe{ t Qa &
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My literature review of past projects proded a list of candatesfor lead indicators that
had been considered and assessed at least once before. So, if something that was promising
for the Class of 2001 or 2002 also proves useful in understanding the experience of the class of
2003, it is a rplicated finding that should be considered likely to be predictive in the future as
well. When trying to predict how thi'eshman year would go SAT scores and CIRP survey data,
sex and type of learner have all been examined. When trying to predict he@lwyehrs will go
courses passeth the freshman yeawariousterms of overalfreshman GPéare added to that
list. In general one is looking for HS performance basad indicators fod (i dzZRSy G1a Q | Ol R
performance adreshmen andfreshman year perfonance data to predict 4 year success at
WPI, but some indicators promise to be useful in both cases. This study focuses on the
following outcome variables

- Predicting freshman year performanes measured by term by ter®&PA anchumber
of courses passed

- Predictng 4year outcomes as measured by time to graduatamd graduating with
distinction

So over the next few chaptersl will show my crosstabulations, note the significant
differences, and report my correlation findings. This will set the stagdigzussing my level of
succesyariablesand predictingfreshman year and four year outcomeékhis is my strategy for
identifying themost promising lead indicator candidates. Before we take a look at tailds

coefficients there aresometerms that ne=d to be defined:
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ChiSquare Statistical Significance Test

A ChiSquare test is used when one needs to see whether there is a difference between
G2 OFGSI2NAOLE GFENAIlIo6fSa oFaSR 2y | alyYLX S
does this when oe wants to generalize findings from analysis of the sample to the whole
population. The SPSS version (14.0) that | am using in this project includes a Pea&quma&hi
test algorithm that assumes the expected value for each cell is five or higher. Henseme
occasions | have had to collapse categories to meet this minimum requirement for reliable
FAYRAY3Iad hyteé GKS CrakSNDa SEFOG GSad ara 02\
the conventional significance criterion is .05 for signife&anesting, | plan to use the same
criterion of .08 that Navat@t al. did in their analysis of the class of 2002 data for the sake of
consistency. (I wouldchot be comfortable with anything yielding more than 1/10 chance of
error, but find this criterion eceptable)

In ChiSquare test, lie significance value (Asymp. Sig.) has sontheofinformationwe
are boking for. The lower the significance value, the less likely it is thginbgortions of cases
in two categories in a variable are differei this study therehave beesignificance value is so
low that it is displayed as .00@ chance in 10,000 of being due to random variatignineans
that the two variables are, indeed, different, but in this study .08 (8 chances in 100) will be

takenastheth B A K2f R 2F daA3IyAFAOIyOSéd
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Gamma Statistic

The gamma statistic shows whether there is a relationship between two variables, in
this case SAT scores and freshman yelan D GPA, on number of courses pasdeat a strong
relationship, it is consided high when the absolutgalue of gamma is closer to +1.0 et.0
(zero means no relationship) and if teggnificancaslow (closer to zero).

The sign (+) simply shows which way the correlation goes. Positive means that the
main diagonal of the tables dominant (upper left cell to lower right), and negative means that
the off-diagonal of the table is dominant (upper right to lower left),

The strength of gamma in absolute values is roughly as follows:

.10-.19: probably no relationship
.20-.30: smallrelationship
.31-.45: moderate relationship
.46-.59: strong relationship
.60-.85: very strong relationship
.86-1.0: identity

36



Freshman Year Outcomes:

SAT as predictor of freshman ygarformance

New Comparison of WPI Classes of 2001, 2003, and 20
Type of Learners vs SAT's

1340
1320
o 1300
§ 1280
K 1260 - m Class of 2001
@ 1240 - __ mClass of 200z
1220 - T = Class of 200z
1200 -

SJ NJ SP NP

Type of Learners

CAIdNB T /2YLI NR&2Yy &shinClagsesdf 2@0T, 2005 antlZo0SBNAE Q {! ¢ { O2

Figure 7 indicate the comparison of SAT scores for classes of 2001, 2002, and 2003. It
can be seen thatlass of 2008 somewhatifferent than two previousg/ears in the pattern of
average combined verbal and nhascores by type of learner. It is also worth noting that this
class had the lowest average SAT scéoeshe whole clas®f the threeyearsunder study but
the overall average difference is not great. What is worth noting is thiatis the lowest yaa
F2N) {wQa YR bt Qa3 0dzi A (Thé\diderbfSAT skoked & Slassiof & S| N
Hnno FTNRY KAIKSad G2a/fR2 4INBE O N HINBEOR 8 Bz h D &1
{ wQa I i will bg interésting to see if the $oup continues to get the highest average

grades when they have the lowest average SAT scores.
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When looking athe SATio term GPAcorrelation comparing term A to term Dt can be
seen that the predictivepower of SAT getaeakeras the academic yegsrogressesThis is
unfortunate since it is the flerm GPA averages by type of learner that are consistent from year
to year. Howeveliit isthe A term gradesor each type of learner that are most correlated with
the SAT, with only one exemptioninvdly 3 Y I G K { ! ¢ & O N&tHour tablesNJ K S
Inv aK2g GKS tSFENER2YQa O2NNBf | (tard,yDtenFand ! ¢ @S
courses passkin freshman year for each type of learner

¢CKS tSINE2YQa O2 NNE f latiGnibtweeniadileasizévs ontiiuBus F A y R
G NRAFOfSad ¢KS @FtdzS F2NJ It St NioRnoQailinedl y T f
relationship and 1.00 (perfect correlatioor perfect linear relationship Generally, correlations
above 0.80 are considereglite high because it explains more than half of variance. The actual
percentage of varianceexplained is calculated by findingk S & ljdzr N8 2F (KS
correlation. For example, theercentage of variance explained &y.80 correlation equates to
a .64 or 64%of varianceexplained

There are two tests of significantests used with correlation coefficient®netailed
test is used when there is specific direction to the hypothesis being tested anthiled test is
used when a relationship is exgted, but the direction of the relationship is not predicted. In
tables 14, * means correlation is significant at the .5 level eraied test, and ** means
correlation is significant at the .1 level ortdiled test. When the probability is less thamr o

equal to the significance level, then the null hypothesis (contradicting hypothesis) is rejected,

and the outcome is said to be statistically signifi¢ant

19 Petruccelli, et al.
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¢lofS mM® tSENE2YQE / EBNNELRI A2y 2F {wQa {! ¢ {O2NBa

SensingJudging (SJ) A-Term GPA D-Term GPA Fr. Courses Passed

SAT Verbal | .40 * 11 13 |
SAT Math | .30 * 14 .05 |
SAT Total | .41 % 15 .10 |

* Correlation is significant at the .5 leveltled)
** Correlation is highly significant at the .01 levelté@ed)

Table 1 indicates that it igrimarily the SAT verbal scores that have predictive value in
terms of how the freshman year will go for a member of WPI class of 2003 who is an SJ. Note
thatonly AU SNY 3INI RS& FNB LINBRAOGIOEf So C&K&Sfaf ! ¢ Qa
as Dterm grades go or for théotal number of courses passed during freshman year. In other
words, inBI SNY yR 2@SNIftf FTNBAKYlIYIZ GKS LISNF2NXYI Y

linear in distribution.

¢FrofS Hd tSINAR2YQa / THNKHFPWIIA2Y 2F bwQa {! ¢ { O2NBa

Intuition -JudgM; (NJ) A-Term GPA D-Term GPA Fr. Courses Passed

SAT Verbal .18 16 .06 |
SAT Math | .39 ** 42 ** 21 |
SAT Total | .33 33 16 |

* Correlation is significant at the .5 leveh@led)
** Correlation is highly significant #te .01 level (Zailed)

Table 2 indicates that it is primarily the SAT math scores that have predictive value in
terms of how freshman year will go for a member of WPI class @ 80 is an NJ. Unlike the
{wQa {! ¢ YI (KsAfernigragdeg but it prabidsRFAeislightly better. The
correlation withoverall courses passed not as strong, but still a significant findinthe SAT
verbalscoredoes not have much predictive value, in fact when put together with SAT math as

an SAT totakcore the verbal scoreseduced the predictivestrengthof the math scores.
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¢lLofS od tSENE2Y QA / TNMNBRWHEA2Y 2F {tQa {!¢ {O02NBa

SensingPerceiving (SP) A-Term GPA D-Term GPA Fr. Courses Passed

SAT Verbal | .32 % .30 ** 40 ** |
SAT Math | .36 ** 32% 20 * |
SAT Total | .40 ** 37 # .36 ** |

* Correlation is significant at the .5 leveltled)
** Correlation is highly significant at the .01 levelté@ed)

Table 3 indicates that SAT total scores hthee greatestpredictive value in terms of
how freshman year will go for a member of WPI class of 2003 who is an SP. SAT verbal and

math scores are both valuabiledicatorsto predictboth early and latdreshman yeagrades

¢FrofS nd tSIENER2YQa / 200beBf2006A 2y 2F bt Qa {!¢ {O2NBa

Intuition -Perceiving (NP) A-Term GPA D-Term GPA Fr. Courses Passed

SAT Verbal .11 .04 .02 |
SAT Math | .35 ** 19 ** 18 ** |
SAT Total | .28 ** 14 * A1 |

* Correlation is significant at the .5 leveh@led)
** Correlation is highly significant at the .01 leveltéled)

Table 4 indicates that SAT math scaagain have the greategtredictive value in terms
of how freshman year will go for a member of WPI class of 2003 whoisan NRdza & f A1 S DbV
math scoresnot only predict Aterm grades but it predicts Eterm gradesand overall courses
LI aaSR I f0K2dzZAK bwQa 6SNB Y2NB LINBRAOGIOE SO
value, in fact when put together with SAT math as SAT total, the prediction strength went
down. Aswihii KS { WQa&a { KS N of prédictive poweNiors R ter® dHD defm.

Overall, there is a patterim these findings which indicates the potential value of the
SATscoresasa freshman year lead indicatddowever, it seems to have little value without the
MBTI based learning sed to separate the data before it is used. Furthers more useful for
some types than othersf one wants to know how the first term will gé-or all types of

f SIFNYySNB SEOSLII GKS bt Qa 2y S Oleyn giadesifof they | 6 2 c
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bt Qa AG Aa 062dzi mmE:ro 90Sy (2 R2 scofethbokatSt f = 2
If one wants to know how the last term will go, it is less valuable for nearly all types and really

only useful in predicting how things will turn out forSh b WQ&a |y R GKS {t Qao L
toward graduation (probably the most important freshman year indicator) the SAT s
O2YLX SiSteé& dzasStSaa F2NJ 0KS {wQas IyR SELX I Aya
has moderate value only for pré@diil A y 3 GKS adz00Saa 2F (GKS {tQa
useful since they were the group most likely to struggle in freshman year for 2 of the 3 years
under study For students with intuition (Nas a preferenceit seems that SAT math waliedict

their performance better than SAT verbal, and on the contrarye can learn more about

students witha sensing (S) preference jugt looking at SAT verbstoresIn summary, the SAT

will not tell one muchbeyond Aterm grades for student body as a whol&t WPI, it loses

predictive power as the freshman year progresses.
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Learning styleand sex typeas predictors ofreshman yeaperformance

Sex
B Female
[ IMale

120

100

80—

Count

607 119

40—

1190 orless  1191-1270 1271-1350 1350 or higher
SAT Quartiles

Figure 8. Distributio of SAT Scores by Sex in f@kass of 2003

Figue 8 indicates that 65%f the females who entered WPI rfalass of 2003 have SAT
scores in the bottom half of the distribution ¥¥PI freshmen that year. The majority of females
with lowest SATs (1190 H T N0 FNBE {WQA |yR bt Qad ismibuedsa aSS$S
OKNRdzZaAK2dzi {! ¢ ljdzZr NO At Sad . dzi YIFI22NAGEe 2F YI

mostly had low SAT scorf5GPA is in 0 to 3.0 scale (A= 3.0, B= 2.0, C=1.0, No Record/NR = 0).

0 Refer to appendix B.
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Table 5. Report of Average A andtérm GPA and Numberof Caurses Passed il
Freshman Year dElass of 2003

A-term GPA D-term GPA Courses passed

Sex Type MBTI Types of Learners equivalent equivalent freshman year
Female  SJ Mean 1.9268 2.0407 11.3659]
N 41 41 41
Std. Deviation .80799 .60183 1.35566
NJ Mean 1.9706 1.9118 11.2647
N 34 34 34
Std. Deviation 71712 72152 1.60130]
SP Mean 1.9524 1.7460 10.3636
N 21 21 22
Std. Deviation 74748 .68236 3.10982
NP Mean 1.5374 1.6522 9.7400)
N 49 46 50]
Std. Deviation .80742 76322 3.11553
Total  Mean 1.8092 1.8404 10.6395
N 145 142 147
Std. Deviation .79519 .70874 2.50190]
Male SJ Mean 1.9819 1.8804 10.7553
N 92 92 94
Std. Deviation .74185 .78537 2.49596
NJ Mean 1.9810 1.8019 10.4286
N 70 69 70]
Std. Deviation .73093 .78657 2.36871
SP Mean 1.7531 1.6245 10.0617
N 81 79 81
Std. Deviation .81100 .88894 2.67089
NP Mean 1.7730 1.6717 9.7042
N 210 200 213
Std. Deviation 77700 .83775 3.05945
Total  Mean 1.8440 1.7273 10.0939
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N 453 440 458

Std. Deviation 77364 .83146 2.80784

Total SJ Mean 1.9649 1.9298 10.9407
N 133 133 135

Std. Deviation .76019 .73518 2.22524

NJ Mean 1.9776 1.8382 10.7019]
N 104 103 104

Std. Deviation 72297 .76393 2.17613

SP Mean 1.7941 1.6500 10.1262
N 102 100 103

Std. Deviation .79885 .84802 2.75709

NP Mean 1.7284 1.6680 9.7110)
N 259 246 263

Std. Deviation 78671 .82286 3.06422

Total  Mean 1.8356 1.7549 10.2264
N 598 582 605

Std. Deviation 77839 .80414 2.74464

Table 5 shows the average academic perfance of the four types of learneet the

beginning and end of the freshman year for males and females separakedy/looking at the

deLlSa

and most courses paSsR

performing at about the same levels are the{ t @@ b t Qeiforming at about the same,
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though lower, level. By looking at the sexlifferences:

femalesof these typeswere outperformed bythe malesof these types. Howeveby the end
of the year(and by overalfreshman GPA) theemales outperformedhe males.Among the

{ t @ha females always outperformed males, arainong thebt Qa

performed at the samaverage level throughout the year.
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¢FofS c® t S| NdMBTIpes oRLMdNEré BfasHman/Yeatlass of 2003

A-Term GPA D-Term GPA Fr. Courses Passed

MBTI Type of Learners | -.14 ** =14 ** -.19 ** |

** Correlation is significant at the 0.01 level (2-tailed).

In table 5, there was visible pattern, but table 6 indi€aSa G KIF G a. ¢L G(Ge&L)SA
differences do noproduce a strong correlation with A or D terms grades, though at least they
are as predictive of thend of the year as the beginningThe result of table 6 can be explained
08 O2YLWziSNERQ GUSYyRSyOe G2 2dzad €221 FG ydzyoSN
generatecorrelationdata, lusd Y¥mMQ (2 NBLINBASY(d {WQHEQWH2NF B ND
This is not theory based nor is it based on the rank ordering of average grades found in the
Class of 2002 study. It is just the order used in the last study which | ad&uete correlation
between MBTI types of learners and freshman yparformance was complicated by, for
SEI YLX S (KS bWeaWRHz LIEXNF 2 NIF Befril TisaresukgzNah y 3 !
Gf dzy Ll ¢ LI GG SNY -térny. Byt Bverdll Sthedorfrefition niinyberd arenegative
andsignificant because of the relatiomg between P variables (refer to table 5n which the
students with a Judging preferencé @nd 2) are outperforming the students with a Perceiving
preference (3 and 4). However, the difference is small in terms of percentage of variance

explained.
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Table 7. Pearsdl & / 2 NNBf I (i A 2 ¢f Freshimah BeaClaSsiof2803 NB y O S
A-Term GPA D-Term GPA Fr. Courses Passed

SexDifference .02 -.06 -.09 * |

* Correlation is significant at the 0.05 level (2-tailed).

Table 7 indicates that salifference dd not strondy correlatewith performanceduring
freshman year. This mighie partlyexplained by the skewed distribution of types of learners
within each sex type (refer to figure 6). Majority of ma(@sl NBE b t hafenmlgsil) ak
dispropationately represented intwo groups,the strongly performind WQ& | y Rermb, WQa ® L
.02there is essentially no difference by sex if one does not control by type of leaki@rever,
the positive numbeindicatesthat the male studentshad a slight ede, By D-term the female
students hadstarted to outperform their male peerm every learning style grouggsultingin
the small correlatiorshiftingto negativenumbers. Remember thalhe SAT isnore predictive
of the Aterm graderank orderin grades than it is bythe end of the year. @ average the
females had the loweBAT scorem the clasqrefer to figure 8)yet overall outperformed the
males By DSNY {1 ¢Qa&a HSNBE y2i LINBRAOIAGS F2NI
disproportionately femaleBu maybe the WPIfreshman year coursenvironment provide
perfect working conditios for{ WQ& | Y R b Werale pdtdindricd]thay kkepsh o
improving.Colamussd6 H nnc 0 NBLIRZ2NISR GKFEG Ay Yz2aid FNBaAKYL
performers, Wz G KF G GKS bwQa ¢gSNBE (GKS aidFNBR Ay LyidN]

overall GPA findings.
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Arethed ANJ RdzF Ay 3 2y GAYSE OlskHIsociatéd® | y R

Below is a table (table 6) showing data foembers of the enterig class of 2003 who
graduated ortime and their honors categoriessavell ashe statisticalsignificancedata. The
GFNRAFO6fS G3INIRdzFGAy3a 2y (GAYSKéE NBLINBASY(a
graduate within 4 years or less. For the class of320tere were359 students who graduated
on time,and nearly hal##8.7% of then® NJ R dzI i Ssnctibrk @n&luditghhigh distinction)
Among the246 students who did not graduate on time, only 10.1% of ttgmaduated with
distinction in a later graduatg class. Thisfinding shows that there is strong relationship
between graduating on timeand receiving honorsg A (i K  degié& QBhis.77 Gamma
correlation is quite robust meaningthat almost 60% of thevariance in getting honors is
explained bygraduaing on time.The finding is also highly sigodnt with a Pearson Glsiquare
.0001 significance leveln a way that is unfortunate since it would be nice to have two
independent outcome measures for 4 year performance. However, average grades amg passi

courses aren facthighly correlated.
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Table 8Crosstabulationof / f 84 2F wnno AGDNJI RdzZ GAy 3
Honors Categories Total
Graduated on No High
time? Distinction | Distinction | Distinction
Yes Count 184 97 78 359
% within
graduation in 4 0 o o
Jears or less 51.3% | 27.0% | 21.7% 100.0%
No Count 221 19 6 246

% within
graduation in 4 89.8% 7.7% 2.4% 100.0%
years or less

Total Count 405 116 84 605
% within
graduation in 4 66.9% 19.2% 13.9% 100.0%
years or less

Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 99.923(a) 2 .000
Likelihood Ratio 112.734 2 .000

a 0 cells (.0%) have expected count less than 5. The minimum expected count is 34.16.

Symmetric Measures

a Not assuming the null hypothesis.

b Using the asymptotic standard error assuming the null hypothesis.

Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma -771 .046 -12.025 .000

2y ¢AYSE
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FourYear Outcomes:

Sexdifferences asa predictorof four-year outcomes

Of the 605 eligible cases of class of 2003, 59.3% of the population graduatedeon
Amongfemales, 71.4% graduated dime, and among malesthe proportion graduating on
time was 55.5% (figure 9). Could this strikidifference inproportion graduatng on time
suggest the possibilitthat sex of the students could be a lead indicadoyear success | will

examinethis possibilityfurther in the next section

Graduated On Time
Yes

[INo

60 7

Percent

40 7

20

Female Male
Gender

Figure 9 Percentage ofi D dlliation OnTime¢ by Sex for the dass of 2003.

49



Gender
. Female

|:| Male

60

Percent

20

o .

4 years or more than 4, 5 years not "yet"
less less than 5 graduated

How long to graduate

Figure 10Chart of Time to Graduatéhy Sex (in percents)Class of 2003.

Table 9.Seasby Time to Graduate; Class of 2003.

Sex Class of 2002 Class of 2003
Male 60% 56%
Female 78% 71%

Figure D and table Sndicatethat 71% offemales in the WPI Class of 20@&duated
on time, and only 56%of the malesgraduated on time. This is striking becaitsguggests that
the minority group in the population, not only started to outperform their mal@eers at the
end of thefreshmanyear, but that they continued to do so producing a strikmgnulative

advantage over 4 years. They did this despite their relatively low SAT scores and hence sex
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differences in performanceendedto erode the value of th&SAT as a predictor of success over
time. Can sex differences take the place of the fapeedictor or is this really an indirect
correlationcausedoy another factor?

A similar gender difference was notedthe caseof the WPIclass of 2002. Note the
d0dzRSyia ¢6K2 FITNB y2i aeSiéé¢ 3INIRdzZ 6SRI YAIKIDG
schools, took some time off, or dropped out. There is a significant drop in the percentage of
students who graduated on timim the Class of 2003 compared to thias of 2002 Though
the admissions office cannot confirm, iProf. Wilkes suspects that the class of 2003 was
recruited amidst a transition in rules dealing with Early Admission that left WPI scrambling and
resulted in the admission of thentire pool2 ¥ | ddéi f A & ( B RY99. ZBasizRIE, Adiha
recalls, WPI tried the hold to the rule that if one applied ¢o® | Nifigsiord one could not
apply to any other colleges. It was a commitment that if accepted, one would come. However,
2t LQa O2RHIBIVAA@NR (2 GKS O2yOSLIi 2F a9l NIe& ! O
news early that they are admitted, but can still consider other Early Action offers. In short,
there were going to be two rounds ebmpetitiveadmissions and applying f&arlyAdmission
gl a y20 a2YSUOKAyYy3a R2ySnstiugoh.e8 oA GK 2ySQa FANERID

Hence, some of the strongest applicants to WPI that year, especially those with high SAT
a02NBazx NBFTdzaSR G2 OOSLII 2tLQa OSNBRAZ2g 2F 9
rules were changed to conform with the new reality in the next catalog, 1 or 2 years of

recruiting were affected, and on paper the classes of 2001 and 2002 were stronger than 2003.

AwSTFSNI G2 FLIWISYRAE ! 2NJ ! fFTNBR bl @Fi204 LINRP2SOG NBLR NI
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Hence, therewasan inadvertent experiment with the admission of more dnts than usual,

especially women, with relatively low SAT scores, and their success rate was impressive.
Table 10 shows more detaibn how sex differencerelate to the variable of graduating

on time. From the results of Pearson Ghjuare of .00landthe CA 8 KSND&a SEI Of

there is clearly a statisticallgignificant sex difference. How strong is it? Tl@&@amma

correlation coefficient is .3, thusxplaining more than 10% of the variandiecan be said that

the sex difference des partly acount for the outcome and ha a moderately strong

relationship with students graduating on time.

Table 10Crosstabulation of Sex by Graduating on Time for Class of 2003

Graduating on time? Total
Yes No

Sex Female  Count 105 42 147
% within sex 71.4% 28.6% 100.0%

Male Count 254 204 458

% within sex 55.5% 44.5% 100.0%

Total Count 359 246 605
% within sex 59.3% 40.7% 100.0%

Chi-Square Tests

Asymp. Sig. Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 11.763(b) 1 001
Likelihood Ratio 12.133 1 .000
Fisher's Exact Test .001 .000

a Computed only for a 2x2 table
b 0 cells (.0%) have expected count less than 5. The minimum expected count is 59.77.

Symmetric Measures

Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma .335 091 3.582 .000

a. Not assuming null hypothesis
b Using the asymptotic standard error assuming the null hypothesis.
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The next4 year out comessue that needs to bexaminal to see if there is a sex
difference is howlikely males and femalesre to graduaie with distinction orwith high
distinction. Table 11 indicates the percentages of males and females with high distinction for
classes of 2002 and 2003. The male perforreaseems to beelatively low butconsistentfor
the two years while forfemales, therds a significant drogor class of 2008ompared with the
class of 2002with a ratio of almost 3:3 but in both year the females are at about twice as
likely to perfom at the highest level in terms of average grades in coanseprojectwork.

Table 11. Percentages Class of 2002 and ZB8&luatingwith High Distinctionby Sex

Sex Class of 2002 Class of 2003
Male 12% 12%
Female 28% 20%

Table 12ndicates the relaonship between sex and honors categories. 43.5% of female
population receives honorsyhile only 29.7% of malpopulationdoes Knowingthat females
outperform malesfrom late in the freshman yearon to graduationtime, and given the
relationship betwea sex and bnor categoriesit seems appropriate that sex be part of the
group of lead indicators or success, even though the correlations invoheedndy moderately
strong. TheChiSquare tesindicates that the difference is reaind persistent. Th&amma
O2 NNEBf I G A 2y Qangeisowdhd theredsoply singll retationship, andtime caseof
honors, sex explains ongbout 7% of the variance, buh the case of on time graduation and
getting high distinction sex is a stronger predictapkin 1015% of the variance in collegiate

success. These are small but significant relationships.
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Table 12 Crosstabulation of Sex by Honors Categories for Distinctionthe Class of 2003

Honors Categories Total
No High
Distinction | Distinction | Distinction
Sex Female  Count 83 35 29 147
% within sex 56.5% 23.8% 19.7% 100.0%
Male Count 322 81 55 458
% within sex 70.3% 17.7% 12.0% 100.0%
Total Count 405 116 84 605
% within sex 66.9% 19.2% 13.9% 100.0%
Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 10.138(a) 2 .006
Likelihood Ratio 9.792 2 .007
a 0 cells (.0%) have expected count less than 5. The minimum expected count is 20.41.
Symmetric Measures
Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma -.269 .080 -3.017 .003

a. Not assuming the null hypothesis
b Using the asymptotic standard error assuming the null hypothesis.
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Learning styleas predictor of fouyear outcomes

Figure 11 indicates theistribution of honor categoriefor each of four types of learners
and the whole2 SN} t f Oflaa 2F Hnnod tNROlIoOof& GKS Y2,
are the largest learning style group in the populationfay, andtend to get high SAT sres yet
are least likely to graduate and are also the most likelgtaduat without distinction.
Thisgoes far to explain why the SAT is such a poor predictor of 4 year outcomes if one does not
restrict the comparison to students who are the samedyof learner. It is the{ WQ&a Iy R bW
who are most likely to do welland they are about equally matched but theWQa dzadzF f £ e |
starsin terms of having the overalbf highest GPAs and number of passed coursestheuy WQ a
are unusually likelfto be the stars interms of graduating withhigh distinctionh yf & G KS b W
tend to do well on the SAT.

¢tKS 0Sad OfdzSa Fa GKS gKeé GKS bwQa SYSNES
gKIFG OflaasSa GKSe& (S yhRassLueLinmividsthShpepaNiondfk& { WQ a
concepts in fairly abstl O Of FaaSa GKIFG GKS@& Yl adSNaBR: GKS
the stars in classes like Introductory Physics, Signal Analysis and Linear AlggbhgEE2311
(Signal Analysisgrm B of 2002 as an example, only 5% of th@ Biiled to pass and 47% got
I Qa d | Y2 )PRfailedidpass. W F 3 (1 R6%fdilad @Ppass. X2y I 1,88 {t QA&
failed to pasqShuler2004).In the introductory EE course studied by Denise Nicothtie
were 6 major concepts to masterAbout 25-35% of the class mastered each of the 5 easier
O2yOSLJia FYR wMH 2 2F (KS Oftlaa YlFIautSNBR GKS

mastered each of the easier concepts and 20% mastered the toughgsE @ ¢ KS wmm { WQ

~

bt Q4 RAR I o62dzi Sldzrffte ¢Stttz GeLAOLIft& oo:
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struggledthe most with this materiglabout 17% mastering 4 of the 6 concepts, and none of
the 6 students of this type mastered the toughesbg abstractconcept(Nicoletti and Wilkes
2004)

The study of the MQP experiencetb& Class of 2002 suggests thgtitself the MBTI of
an individual student is not enough to understand the pattern of MQP gra@f@auntt2005).
One has to have the groumix and the nature of the taskpecifiedor one has to have
information on cognitive abilities as well as cognitive preferences to make sense of those
grades. However, the MBTI gets you half way to a useful student classification system for
project perfamance studies. However, that is beyond the scope of the current study of college
success based on class based perforoeadata as the outcome variable, to get into the
findings of the studies thus far of project performance on the MQP. The IQP outcomes ha
never been studied.

High distinction at WPl as much based on project work as coursework, but\s{pes
often require graspin@nd applyingabstract and complex theories and concepts to project and
laboratory workl suspect that the combination oftuntion and a tendency to want closure, to
complete things would be a major advantage in a project based system. This would explain the
tendenc® 2F GKS bwQa G2 FLILISEFN RAALINRLERZNIAZ2YF GST

distinction.
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Figure 11 Pecentages of Type of Learneby Honors Categorielass of 2003
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Table 13 compares the distributiostudents achieving high distinctiohy type of

learners in the classes of 2002 and 2003. There is significant drop in the percentage of students

getting high distinctionamong both the{ WQ a

0KS FIFO4 GKI

at WPI.

hyt @

GKS {tQa

[frohRclads WQGD2 to class of 2008spite

i KS dudeats whb didSmodt like fo Succeedithe® class® LJISa 2

6 S (i S NEDOBANAN tByNIEd I 2hyf ClasSdf 20028 v i K

Percentage of fematein the classs a bithigher in 2003 (24.3%) than in 2002 (22.7Btix that

is a small difference and unlikely to have affected the outcome for the class as a whole

Table 13. Comparison d¢digh Distinction Receivers byype of Learner.

Type of learners Class of 2002  Class of 2003
SJ 21% 14%
NJ 29% 23%
SP 9% 14%
NP 11% 10%
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Tablel4 indicates the relationship between types of learners and honors categories for
class of 2003. With each 8 LIS { wWQa K I @ Sonaspdisttiction NaBdOHigh G A v 3
distinction)compared tob WQ& nH @02 X {t Q& BapedosithEhiBoyfidRe andt Q& H T
Gamma statisticshere are clearly differences but they are primarily in fiegh distinctiord
category, and the elationship gets blurrier witlthe ¢distinctioré category mixed in. It is also
clea that the numericalorder of the categoriegSJ=1, NJ=2, SP=3, NHs4)ot running NJ
Sensing NP as it would have to reflect the actual pattern of resul#ence, the reported
relationship betweenthe J and Rypes of learners and honors is nweéry strong. The low
correlation couldbe explaired by the way the statisticgdrogram works, it only sees rank in
numbersrather than reordering the categories toaximize the relationshipgHowever,we can
4SS FTNRBRY 7TA3deNike masulikalyKo nit rebeivéniiK 2 y 2 NEX YR GKS b

the most likely to do so for the class of 2003.

Table 14 Crosstabulation of Types of Learner by Honors Categes (Class of 2003

Type of
Learners Honors categories Total
No High
Distinction | Distinction | Distinction
SJ Count 87 29 19 135
% within types 64.4% 21.5% 14.1% 100.0%
NJ Count 60 20 24 104
% within types 57.7% 19.2% 23.1% 100.0%
SP Count 66 23 14 103
% within types 64.1% 22.3% 13.6% 100.0%
NP Count 192 44 27 263
% within types 73.0% 16.7% 10.3% 100.0%
Total Count 405 116 84 605
% within types 66.9% 19.2% 13.9% 100.0%
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Chi-Square Tests

Asymp. Sig.
Value Df (2-sided)
Pearson Chi-Square 13.574(a) 6 .035
Likelihood Ratio 12.783 6 .047

a 0 cells (.0%) have expected count less than 5. The minimum expected count is 14.30.

Symmetric Measures

Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma -.151 057 -2.582 .010

a. Not assuming the null hypothesis
b Using the asymptotic standard error assuming the null hypothesis.

Tale 15 compares the distribution of studengsaduating on timedy type of learner in
classes of 2001, 200202003 The{ WQ¥ER {t Q& LJS NoDSsifritakcras§he thieeS NB
years.Theb WQ& | Y R bt T&jumpid geicdhtade lof@&pld graduating on tirtteat
starting in the class of 2002 compared to 20dt by 2003 they are back to around the
percentagesone findsin 2001. Overall, all four types of learners seem to have consistency in
the rank order of theL,J2 NIIA 2y 2F & 0GdzRSyda 3INI Rdzr GAy3a 2y G
Jcw:> YR bt Qa dpw:d ¢ ofS wmkatediwitRAS5@loti Sa K
variance explained, and the relationship is significantthis case, the types ogdrners are in
the right orderto test the strengthof the relationship.

Table 15. Comparison of Graduatié®n Tim& T2 NJ / f | & & S 2002b§ TypeofiLeainers N N H X 3

Type of Learners Jass of 2001 Class of 2002 Class of 2003

SJ 70% (116) 71% (85) 71% (96)

NJ 66% (68) 73% (70) 64% (66)

SP 62% (63) 61% (65) 63% (65)

NP | 52% (122) 59% (140) 53% (138) |
Total | 61 % (369) 64% (360) 60% (365) |
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Table 16 Crosstabulation of Types of Learners by How Long to Graduate with Categories, Class of 2003

Type of
Learner How long to graduate with 4 categories Total
4 years or | more than 4, not "yet"
less less than 5 5 years graduated
MBTI SJ Count
Based 96 9 4 26 135
Types
% within type 71.1% 6.7% 3.0% 19.3% 100.0%
NJ Count 66 7 4 27 104
% within type 63.5% 6.7% 3.8% 26.0% 100.0%
SP Count 65 6 7 25 103
% within type 63.1% 5.8% 6.8% 24.3% 100.0%
NP Count 138 15 9 101 263
% within type 52.5% 5.7% 3.4% 38.4% 100.0%
Total Count 365 37 24 179 605
% within type 60.3% 6.1% 4.0% 29.6% 100.0%
Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 21.656(a) 9 .010
Likelihood Ratio 21.483 9 011

a 2 cells (12.5%) have expected count less than 5. The minimum expected count is 4.09.

Symmetric Measures

Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma 238 057 4.162 .000

b Using the asymptotic standard error assuming the null hypothesis.
¢ Based on normal approximation.
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Coursespassedn freshman year as predictor fofur-year outcomes

Table 17ndicates that therelationship béween thenumber of courses passed during
freshman year with graduating on tin{ges or no) isvery strong, significant, and indeed linear,

with 46% of the variancexplained.

Table 17 Statistics onCourses Passed in Freshman Y€&tass of 2003 b§GraduatingOn Tined
Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 204.7722 15 .000
Likelihood Ratio 234.478 15 .000

a. 11 cells (34.4%) have expected count less than 5. The minimum

expected count is .41.

Symmetric Measures

Asymp. Std.
Value Error® Approx. ™ Approx. Sig.

Ordinal by Ordinal  Gamma -.682 .039 -14.639 .000]

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.
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Table 18indicates that the relationship between theumber ofcourses passed during
freshman yearwith time to graduation (4 years, 4.5 years, 5 years, etc.) is very strong,
significant, and indeed linear, with 44% of the variamtéime to graduationexplainedby a
lead variable available by the end of the first year at WPI. However, is it equally predictive for
all 4 types of learney? Note that, the further refinement of the outcome variable into 4
categaies has not increased the strgth of the relationship. Thgraduate in 4 years yes or no
is a bit more strongly related to getting distinction thaaking into account how late one is in
graduating. Missing by a little is not increasing the proportion of people who in the end

perform well.

Table 18 Statisticson Courses Passed in Freshman Year Class of 2008®y to Graduation

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 297.298% 45 .000
Likelihood Ratio 302.101 45 .000

a. 43 cells (67.2%) have expected count less than 5. The minimum

expected count is .04.

Symmetric Measures

Asymp. Std.
Value Error® Approx. T Approx. Sig.

Ordinal by Ordinal  Gamma -.660 .037 -15.089 .000]

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.
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Table 19indicates that therelationshipbetween thenumber of coursespassed during

freshman yearand graduating with honors is very strong, significant, and indeed linear, with

34%o0f the varianceexplained.

Table 19 Statistics onCourses Passed in Freshman Y@lass of 2003y Honors Categories

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 121.181° 30 .000
Likelihood Ratio 147.863 30 .000

a. 28 cells (58.3%) have expected count less than 5. The minimum

expected count is .14.

Symmetric Measures

Asymp. Std.

Value Error®

Approx. T

Approx. Sig.

Ordinal by Ordinal

Gamma

a. Not assuming the null hypothesis.

579 .043

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

11.672

.000]|
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Fouryear lead predictions based on freshman data

SATscorequartile as predictor of fouyear outcome

In the previous sectioh indicated that SATscoresdo not have much predictive value
when it comes to freshman year outcosjean alternative question is iBATscoreswill be
valuable inpredicting fouryear outcoms? In the first part the relationship between SAT
scoresand type of learners needto be analyzedwith respect to sex difference Table 20
indicates the percentages of female and male populations and their SAT score§AThe
quartile distribution of class of 208 students turs out to be significantly differenby sex with
ChiSquare test significance of .007 aslightly related,Gamma value is .23 (~5% of variance
explained) with a highsignificancdevel of .001.The majority of ferales (65%) aren the two
bottom quartiles, while for males, the distribution f@AT scoreis pretty even.

Table 20. SAT Quartile Percentages by Sex; Class of 2003.

Sex Lowest 3rd 2nd Highest N of Cases
(1190 orless)  (1191-1270)  (1271-1350) (1350 or
more)
Female | 34% 31% 19% 16% 141 (24%) |
Male | 26% 22% 27% 26% 446 (76%) |
Total | 28% 24% 25% 23% 587 (100%) |

(Percentages are rounded up).

Table 21 indicates theercentages of female and male populatiolmg their learning
type and SATscore The reléonship between type of learner and SAT sc¢avben broken
down bysex is interesting. The statistis tests show that there is essentially no relationship
between type of learner and SAT scéoe the female population; Cksquare test significece is

.703 and Gamma correlation coefficieist .039 (<1% of variance explained) and .B8@!| of

64



significance (not sig.)But for the male population, the relationghis strong and indicates that
type of learner isrelated to SAT score#n this population Ch-Square test is .000 anthe
Gamma coefficientis .25 (~6% of variance explainedjh a high level of significance (.0001)
The lack otlearrelationship inthe female population might be caused by temall size of the
FSYI &S LI Lz | énmakyhaleratigoby3, ah unav@idablérdata limitation with a

data set covering only one WPI class yebote that boththe male and femald WQa | y R

have similar distributiog especiallfhe{ WQ a @

Table 21. Percentages of SAT Quartile by Typkeafrners and SexClass of 2003

Sex/Type of Lowest 3rd 2nd Highest N of Cases
Learners (1190 or less)  (1191-1270)  (1271-1350) (1350 or

hig_]her)
Female
SJ 42% 27% 22% 10% (41)
NJ 23% 29% 23% 26% (31)
SP 41% 32% 14% 14% (22)
NP 32% 34% 17% 17% (47)
Male
SJ 41% 25% 24% 10% (92)
NJ 20% 23% 26% 31% (70)
SP 36% 23% 14% 28% (80)
NP 16% 21% 33% 30% (204)

(Percentages are rounded up)

Table 22indicates the relationship between type of learners and SAT qusrtie

honors categoriesWhen SAT scores are categorized by quartile and classified by type of

learners, it has predictive value as can be seen below. All types of leaereept fortheb t Q a
FNB LINBRAOUGUIFIOGE S C2NJ {wQasz bwQa
distinctionis linear. But N® are not predictable There is no significant differeneégth Cht
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Square .513 anthe Gammacoefficient of .030 is near zero and not significant (.7@Heir SAT

scores have nothing to do wittheir chance of getting distincton on their degrees. SAT

guartileshave predictive value for achieving honors but not for predicting who will graduate on

time? when it comes to predicting foeyear outcoms.

Table 22 Crosstabulation of Class of 2003 SAT Quartiles byndos Categories and Type of Learners

Honors Categories for Distinction

2 Refer to appendix B.

No High

Type of Learners Distinction | Distinction | Distinction Total
SJ SAT quartiles 1190 or less Count 43 9 3 55
% within sat quartiles 78.2% 16.4% 5.5% 100.0%
1191-1270 Count 18 10 6 34
% within sat quartiles 52.9% 29.4% 17.6% 100.0%
1271-1350 Count 15 9 7 31
% within sat quartiles 48.4% 29.0% 22.6% 100.0%
1351 or higher Count 10 0 3 13
% within sat quartiles 76.9% .0% 23.1% 100.0%
Total Count 86 28 19 133
% within sat quartiles 64.7% 21.1% 14.3% 100.0%
NJ SAT quartiles 1190 or less Count 13 8 0 21
% within sat quartiles 61.9%| 38.1% .0% 100.0%
1191-1270 Count 21 2 2 25
% within sat quartiles 84.0% 8.0% 8.0% 100.0%
1271-1350 Count 12 6 7 25
% within sat quartiles 48.0% 24.0% 28.0% 100.0%
1351 or higher Count 13 4 13 30
% within sat quartiles 43.3% 13.3% 43.3% 100.0%
Total Count 59 20 22 101
% within sat quartiles 58.4% 19.8% 21.8% 100.0%
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SP SAT quartiles 1190 or less Count 30 7 1 38I
% within sat quartiles 78.9% 18.4% 2.6% 100.0%

1191-1270 Count 15 9 1 25

% within sat quartiles 60.0%| 36.0% 4.0% 100.0%

1271-1350 Count 9 1 4 14

% within sat quartiles 64.3% 7.1% 28.6% 100.0%

1351 or higher Count 11 6 8 25

% within sat quartiles 44.0% 24.0% 32.0% 100.0%

Total Count 65 23 14 102

% within sat quartiles 63.7% 22.5% 13.7% 100.0%

NP SAT quartiles 1190 or less Count 32 11 5 48]
% within sat quartiles 66.7% 22.9% 10.4% 100.0%

1191-1270 Count 45 10 3 58]

% within sat quartiles 77.6% 17.2% 5.2% 100.0%

1271-1350 Count 56 12 8 76

% within sat quartiles 73.7% 15.8% 10.5% 100.0%

1351 or higher  Count 48 10 11 69]

% within sat quartiles 69.6% 14.5% 15.9% 100.0%

Total Count 181 43 27 251

% within sat quartiles 72.1% 17.1% 10.8% 100.0%

Chi-Square Tests

Asymp. Sig. (2-
Type of Learners Value df sided)
SJ Pearson Chi-Square 14.694° 6 .023
Likelihood Ratio 17.887 6 .007
NJ Pearson Chi-Square 24.236° 6 .000
Likelihood Ratio 27.665 6 .000
SP Pearson Chi-Square 20.214° 6 .003
Likelihood Ratio 20.732 6 .002
NP Pearson Chi-Square 5.240" 6 513
Likelihood Ratio 5.345 6 .500]
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a. 4 cells (33.3%) have expected count less than 5. The minimum expected count

is 1.86.

b. 4 cells (33.3%) have expected count less than 5. The minimum expected count

is 4.16.

c. 4 cells (33.3%) have expected count less than 5. The minimum expected count

is 1.92.

d. 0 cells (.0%) have expected count less than 5. The minimum expected count is

5.16.
Symmetric Measures
Asymp. Std.

Type of Learners Value Error® Approx. T Approx. Sig.
sJ Gamma 291 114 2.403 .016
NJ Gamma 392 114 3.244 .001
SP Gamma 438 116 3.322 .001
NP Gamma .030 102 297 767

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.
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D-term as predictor of honorsr £distinctioré

As the last term in freshman year, the hypothesis is thaerdn will predict the
performance of students in finishing up their degrebstter than Aterm data ordata for the
year as a whole (see table 2B)ote that Dterm grades have more predictive value for students
with a sensing preference than students widhpreferencefor intuition. D-term grade average
does have atrong relationshipwith getting distinction as seen in table 2&vhere 28% ofthe
variancein getting strong grades for all 4 yearseisplainedby how well the ¥ quarter of
freshman year went.

¢FroftS Hod® tSIENAR2YQa [/ 2NNBflGA2y F2N alDSTerd ¥
Freshman Year Class of 2003.

Type of Learners A Term-On Time Graduation D TermOn Time Graduation
SJ A5 22
NJ 31 .30
SP .39 .49
NP .35 .38

Table 24 Statistic Testof Class of 2003 Fr.-f2rm GPA Equivalent by Honors Categories

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 145.642(a) 22 .000
Likelihood Ratio 152.239 22 .000

a 10 cells (27.8%) have expected count less than 5. The minimum expected count is .14.

Symmetric Measures

Asymp.
Std. Approx.
Value Error(a) T(b) Approx. Sig.
Ordinal by Ordinal Gamma 529 040 11.465 .000

a Not assuming the null hypothesis.
b Using the asymptotic standard error assuming the null hypothesis.
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Interaction effects

Table 25ndicates that female students indeexutperformed male students in class of
2003 no matter what type of learners they are, even though the ratio between males and
FSYIFHf{Sad A4 oYM® ¢KS 3INRPdzJA GKFG Yz2ad tA1Ste i
odzi M Ay o CSYisthGonbWR WAy K& RMKAWKp YIS bwQa |
Further,a majority 66%)2 ¥ G KS CSY I f S(disindiOrsor hiif distindich)yagd\&k
YAY2NRGE 2F oc: 2F (GKS YIS bVeDdficaRkdifierenceK S & Y
Y2y 3 (g Sx andNEedGamma coelation betweensexesand getting honors is .35,
explaining moe than 10% of the varianc&hough the other differences are substantial enough
to see by eye and establish a clear trend, they are not statistically significant with a data set of
this size ad the correlations are in the range of .2, explaining only 4% of the variable if the

differences exist at all.

Table 25 Crosstabulation of Sexby Categories for Distinction{Class of 2008

Honors categories for distinction

MBTI Based learning styles Not Distinguished | Distinction High Distinction Total
SJ Sex Female Count 24 9 8 41
% within sex 58.5% 22.0% 19.5% 100.0%
Male Count 63 20 11 94
% within sex 67.0% 21.3% 11.7% 100.0%
Total Count 87 29 19 135
% within sex 64.4% 21.5% 14.1% 100.0%
NJ Sex Female Count 15 8 11 34
% within sex 44.1% 23.5% 32.4% 100.0%
Male Count 45 12 13 70]
% within sex 64.3% 17.1% 18.6% 100.0%
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Total Count 60 20 24 104

% within sex 57.7% 19.2% 23.1% 100.0%

SP Sex Female Count 12 6 4 22

% within sex 54.5% 27.3% 18.2% 100.0%

Male Count 54 17 10 81

% within sex 66.7% 21.0% 12.3% 100.0%

Total Count 66 23 14 103

% within sex 64.1% 22.3% 13.6% 100.0%

NP Sex Female Count 32 12 6 50]

% within sex 64.0% 24.0% 12.0% 100.0%

Male Count 160 32 21 213

% within sex 75.1% 15.0% 9.9% 100.0%

Total Count 192 44 27 263

% within sex 73.0% 16.7% 10.3% 100.0%

Symmetric Measures
MBTI Types of Learners Value Asymp. Std. Error®| Approx. T™ Approx. Sig.

SJ Ordinal by Ordinal Gamma -.187 .167 -1.062 .288
NJ Ordinal by Ordinal Gamma -.347 .160 -1.967 .049
SP Ordinal by Ordinal Gamma -.226 .204 -1.019 .308
NP Ordinal by Ordinal Gamma -.224 .143 -1.407 .159]

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.
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Discussion

Based on the argsis of the datgresented aboveone can see that there are strong
predictors and weak predictord’here are also predictors that are strong for freshman year
class of 200®utcomes, but not for fouryear outcomes, and vice versa.

My hypothesis of students with the highest SATs would be most likely to suatelee
freshman yeamwas notsupported. Tiat made it seem very unlikely to be of any use at all in
predicting 4 year oicomes, but it is more useful for some types of learners than othdyst Q a
had the highest averagir SATf the 4 types of learners ithe classes of 2001, 2002, and
2003.{ WQ a{ tI @Rhe lowestSATs for those three years, but as it has beenwvshin
LINSOA2dza addzRASa FyR GKA& LINRB2SOGX {wQa | NB i
freshman year and alsmost likely tograduate on time The high SAT scoribgt Q& ' NB G KS
that are most likely tdhave their performance slidedm A term to D termn the freshman year
FYR 6AGK GKS {t Qthrodghatd théirkrgsBnia@ yeadr ZheNit@ axtiaBdtheS
least likelyto graduate on timeThe dataanalyzed fothis study also indicates that SAT only has
predictive value for Aerm freshman yearand after thatits predictive value gts weakerafter
that for most types of learnersSAT math has more mtetive value for the performance of
students with intuition preferenceSAT verbal scores have more predictive vd@restudents
with a sensing preferenceDverall, SAT is a weak predictor for all four types of learners, but it
does have value when it comes teékm average grad@erformance.

Looking at MBTI type of learners to predmiw the freshman yeairs likely to go would
be instructive. Onaveragh i Ol y 0 S O 2 afediketizi $dve igh keriage grivdesi

in all fourterms and will not slip very much as the year progressedterm the rank of
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performance from best to weakestastypically{ WQa > b WQakithb peficdl 199% R {
20000 C2NJ OftlaasSa 2F wHnnamMI HAAHXE YR HAimoX Al
competition and about equally matched in terms of the odds of being among the students with
the highest freshman and overall grades in the class. Bhe Q & t [(y&Rorm{less well on
average and are more likely torgggle to pass enough courses to stay on schedule and in good
standing. This is evident in the freshman year when on average they fall about one course
behind their J classmatednterestingly, all foutypes of learnersalthoughthey started from
different places relative to one anothein Aterm from year to year, by the end of Berm they
have their owntypical meanGPAdperformancel 2 y S¢  ANG KI M{ORDPE b WQE dwmdy
and$ Qa dmdc

Onecan improve on@ & LINB RA Ol A 2 yréshnlad y@atzivill 6 Pystakifigkséx T
differences into account. Female performance is less likely i@llagedto learning styles than
male performance especially in theeshman yearLooking at the sex differee in the first
year,, overall females will outperform malebut in AG SNY 2F GKS Oflaa 27F H
females outperformed males in only two of theakming style groupings. By-tBrm there
females had the edge inldbur learning style groupings. The roughast for Females tended to
be in the groups that had the greatest difference in average s8afiesfor males and females.
This partly explains the greater valoé SAT score astArm rather than Bterm predictors..
The stronger female performance may partly related to the male and female difference in
the distribution of types of learners. However, this could at most account for half of the
difference in performance by sex. Sex is a lead variable for predicting performance in its own

right that deseves study and furtheexplanation. Howeverthe greater likelihood that a female
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is an SJ can also lead to stereotypes. At WPI females are viewed as more likely to cooperate be
more focugd, organizedexpressiveand play it sak, as well as moregersistent andpatient
than males.This is also a good description of an SJ from an NP perspective. About 1 in 5 males
at WPl is an SJ and 1 in 3 females at WPI are that type of learner.

Lead predictor candidates for foyear outomes areMBTI based type of learner, sex
and freshman year performancgeespecially how many courses were passed in that year as a
whole. Howeverfreshman yeab-term performance is a reasonably good predictor for 2 of the
4typesof learners] 22 T Ay 3 G GeLS& 2% R DIWGIAS NENS | Y2RIaAly f
while students witha perceiving preferencare less likelytodose { WQa | NB (KS Y2
AN} RdzF 6S 2y GAYS SAGK T w3 AY Hndistidction gtke T2 NJ Dbt
time of graduationhoweveNE b WQ& 2 dzi LISNF2N)Y {WQad ¢KAa O2 dz
dzy RSNRBR Gl YR F0oadNF Ol (KS2 N increasthd ROMIy i K 136 FWwNa
in higher level 8 and 4" year classes and also\working on theirjunior and seniomprojects
Sudents who receive & for boththe IQP and MQPBrojectsas well as have high grades in the
courses in their major are the ones thedrn high distinction.

Sex ha a moderately strong relationship with fouyear outcomes for class of 2003.
Oveall females outperform males, and this is also true fottal other classes studied so far
class of 200nd 2002 Anotherusefullead predictor for fou® ST NJ 2 dzi 02YS Aa WwWO2 .
Ay FNBaAKYlFy &SIFNXR @I NAI o fthedosf @ursésin$heidfrestuRaB y 1 & &
year will also most likely to graduate on time and with distincti@naduating on time is highly
related 2 3ISTGAY3I K2y ANdher prgdictdr isng &eshyhan2oatdl Ist@m

grades students who are doing walh terms of their grade point average their last term of
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freshman year and who have passed all their courses as Frestuitiabe likely to receive
distinction, especially if theyare NJ or SP types of learners. Some types are more predictable
than others, btion the whole these are indicators likely to work for most students, unlike SAT

scores which are only useful under certain circumstances and for certain types of learners.
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Conclusion

This project yielded patternef findings that were ensistent for 3 years of data. slt
main value was a demonstrathidhat the d¢ass of 208 data set is not as differenh¢t as much
of an outliel) as previously thought. The result is a replicated patta#revidence that finding
lead predictors for WHtudent performances probably possible

Judging from freshman and four year outcomes, SAk&sot the level playing field that
is equallyrevealing about all kinds of students that they seem to be. Thegaldhave strong
predictive valueeven in thefreshman year for most types of learnefiey start to have some
value regarding how things will go the freshman year if one comparssudents of the same
learningstyles only with one anotherEven they onlgorrelated at a useful level fdaralf of the
types of learners.Used this way ( to rank order students of the same learning tyibe) SAT
hasmodestpredictive value in determining if a student will graduate with distinctignith the
exception of the NP personality typleut not regarding ortime graduation.

At WPIthe type of students withthe lowest averageSATE usually are me successful
than the type ofstudents withthe highest averageSATs. The students widn SJ preference
will be most likely to succeedyet they tend to have the lowest average SAT scores. By
contrast, thestudents withthe highest average SAT scores, the Q Alikely téBStrugglealong
with the { t @ pass cotses and get good grades in theeshman year, especially toward the
end of it.

On averagethe femalesof WPI willoutperform the males,not necessarily on arrival,
but starting by the end of theréshman year. Thegre especially likely tiok stronger on the

4 year outcome measureshis might be caused by skewed distribution of male studemksch
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is digroportionatelyNPcompared to the females whare disproportionately S& imost years.
However, even comparing the same typddearnersthe females are lidy to outperform the
males in 3 of the 4 learning styles group and tie them in the last legustyles group.

My recommendation to Academic Advising Office is to reachtouhe{ t Qa4 | YR bt
studentsto work on study habits and organizational skdkly in the Freshman year (during
the Insight program}¥o that theyto stay on track with thedst paced #veek term system of
WPI1 One wants them to do wedinough to pass theiréshman courseand get off to a good
start in terms of progress towards graduatiorA program to help studestin planning and
organizing their studies will be helpfaind crucial because majority of WPI students have
preference forperceivingin their personality Those with an Intuitivéerceiving preference
have an advantagen the SATWwhich is helpful irgetting almitted to WPIbut not necessarily
helpful in passingourses duringhe freshman year. The reason for the discrepancy is that NP
students can score above their subjecystery levels on multiple choice exams like the SAT and
SJ students cannot. Hence, with SJ, what you see is what you get. It isdtsssr whether the
bt Qd ¢K2 KI @S G§SatdSR ¢Sftf NEIFffe dzyRSNRGF YR
problem solving on arrivalMath and Science courses at WPI rarely use multiple choice tests.

This project will also be helgffor future projects as baseline fopre-Insightprogram
freshman year performance. Since MBTI data alasgathered fromthe Classes of 2002006
(which were the classes that experienced thbasingin of the Insightprogram) a major
opportunity exists to see what types addrners benefited most from that program. There is
evidence that thedropout rate after freshman year wasduced from over 10% to unded%

and it is unlikéy that its impact was randomylitype of learner.

77



In the future when the sophomore year GPA tarby term studyis finally done, the
stable Dterm freshman year GPA by type finding would be the logstatting point for
predicting how thefour types of learnerswill perform intheir second yearelative to one
another. Aleastthis can be the basifor prediction in thepre-Insight period.

The postinsight period class of 2002006 studies to be done in the future will require
access to freshman year GPatal but why stop there? All 4 years should be compared in one
study.

Now that we know tha D-term average freshman grades represent a fairly stable
starting point for later predictions about what the experience of the 4 types of learners will be,
it is time to theorize about what happened in between the freshmangrat and the 4year

outcomepattern that was examined in this study.
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Appendix A 2001- 2002 Data Sets

Class 02001 dataset

SAT Score

Old Comparison of WPI Classes of 2001, 2003, and 2003 Typt
Learners vs SAT's

1340

1320

1300

1280
m Class of 2001

m Class of 2002
m Class of 2003

1260

1240 -

1220 -

1200 -

SJ NJ SP NP

Type of Learners
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