Physics and Engineering
PLO 4: Communication

Program Learning Outcome: Students will effectively communicate complicated technical in-
formation.

Measure: PHY475: Senior Lab final written project and technical talk. Juried as a department;
Secondary Measure Oral Examination in Electricity and Magnetism.

Criteria for success: At least 75% of students will achieve an average score of 2.5 or higher on
criteria on the Oral and Written Presentation rubrics; At least 75% of students will achieve an av-
erage score of no less than one grade lower on their PHY 361 final oral exam than their written exam.

Second Measure:

Aligned with DQP Learning Areas:
1. Specialized Knowledge

2. Broad Integrative Knowledge

3. | Intellectual Skill/Core Competencies

4. Applied and Collaborative Learning

5. Civic and Global Learning



Longitudinal Data:
Data from Senior Project Talks:

2012-13 2013-14 2014-15
N of Students 8 7 8
% above 2.5 88% 100% 100%
average score - 3.2 3.4
met criteria yes yes yes

Data from papers written on senior projects. Note that seniors did not create a write-up in the
2013-14 academic year.

2012-13 2013-14 2014-15
N of Students 8 7 8
% above 2.5 5% - 100
met criteria yes no yes

Additional Data:
Data from E&M oral exams showing the number of students that scored no more than a grade
lower (9 percent less) on their oral portion of their final compared to the written final.

2009-10 2011-12 2013-14
N of Students 11 22 18
met requirement 82% 95% 83%
met criteria yes yes yes

In a 2015 survey of graduating seniors, students all (8/8) rated themselves as either high satisfac-
tory or outstanding in having achieved this learning outcome. (This may be more a measure of
self-confidence.)

Conclusions Drawn from Data: Students have often demonstrated stronger speaking skills than
writing skills. Though students are frequently meeting our criteria, their overall scores are closer
to the 2.5 range.

Changes to be Made Based on Data: Both writing and speaking have been incorporated
into more courses. Increased opportunities to develop these skills is important. In 2015 the writing
rubric was applied to students starting in their sophomore year. This led to more rigorous attention
to the presentation of data and communication. It would be helpful to build in some additional
practice with speaking about technical concepts earlier in their academic career.

Additional small and medium sized writing assignments would be helpful to incorporate in upper
division courses.

Rubric Used:



sorqdeId Jo asn SurpoRIYSIP ]
peax

uoryey
-uosold ooureyquoe jou op sorydersd [

‘uoryejuasold
QoueUe 01 pasn sorfderd smwog [

‘posn somyders ajerrdorddy 7
SUOTIISURI) SSA]

0} pIRY AIoA SJUOJ ‘SUOIIISURI) peal 0} pIeY SHUO] ‘SUOT) SUOTIISURIY -treas ‘sorydersd ‘quoj o[qI3e] ‘Jue) s[o07,
‘spunoigypeq 0} UONUS})e OU [] | -ISURI} ‘SPUNoISypeq Surjoerysip [ | ‘yuoj ‘punoisyorq ojerrdordde [ | -uod 03 payojewt punoisyoeq 144 O UOIyeUISIL ]
SeIM)sad SurjorIYSIP Juenbaly ] SoIN)sa3 FUIPORIYSIP SUWOS [ SoIN}Sa3 YHM JUSUIeFRIUS SUIOS [] SoIN)sa3 IIM dULIPNe Soedus [
ey ey
10BJU0D 949 OU [] 10RIU00 940 Juenbalur ] | -U0D 946 M JUeWGRIUS dUWOS [ | -U0D 940 [IIM 9dUSIpPNR so3esus []
auojouOu ® TOTIO9UI UOIID9[UT SUOS stserdue 10§
ut syeads 10/pue pIeay oq jouted [ | 9[1)] pue SuLIesy AJMOIJIP SWOS [ | PUR 8WI} 8Y) JO YONUW POOISISPUN [] | UOIIILPUI Pasn pue presy A[Iea[d []
uorjejuesald o) SIS
wWogj J0RIJPp SYI] A} PuUR SWYN [] swyn Auew ] swyn mej ] SYI[ o[} PR SWN JO 991] ] :osﬁgomm.am
9PI[S IXOU JO JUIUOD SOPI[S Uoom) 00ws SUOT}ISURI) [[}00US )
aredorjue 9 useop ‘podrjorid JoU [ | -9 SUOIISURI) OU Jnq ‘padipoeld [ | 10U SUONISURI} N ‘PIdIORIJ [] | ‘SoWM} [eleads oao1porid A[Iesp [
Iy oty Jo wr g+ [ i owty Jo wr ¢ 1+ [ i oty Jo s 09+ 0O iy oWty Jo s e+ 0O
9PI[S 9UO UO [Ie}9pP SopI[s
yonuw 009 ‘payydeidered are sopIs [ | [e}op PUR UOIIRULIOJUI [ONUI 00} [] SOPI[S U0 UOI)RULIOJUT YONUWL 00} [] | UO 1x0) Aoy pue sordeis juess[al ] uorjeziue3i()
QUI[INO JO JSUSS IBS[D OU [] QUI[INO JO JSUSS SUWOS [ JUI[INO IeS[D [] QUI[ITNO JSIOUOD PUR IS[D []
0UdIP 20UdIP
-Ne 0} juajuod jo uorydepe syoe[ [] | -Nk I0] JULIU0D Jo uolpdepe o131 ] aouarpne 10} uorpdepe [enred ] | edouatpne 10j ojeridordde juejuod ] reLIoYery

sejotu uo Juapuedap ]
SOPI[S WOIJ SE0UA)IS AURI SpPRal []

SopI[s o uorsuedxo ou ]
QUIOS SMOUY ‘OUI0S Speal []

SOPI[s WO uoIsuedxa duIOS []
s70R] Loy 9SO SMouy []

sopI[s Idd uo spuedxe
[RLIOYRUT SMOUY ATIRS[D []

JO puewmmo))

A10900ST19RSTI ()

A10300JS19RG MO

K1090eystyes Y3

OLIqNY UOI}eIUISAI] [eI()
BULIOOULSUS] pPUR SOISAYJ

SurpuelsinO



uogre( poziemads pue uorjewr
-IOJUT ATRSSO09UUN UTRIUOD ARWI pUR
‘Teo1807[1 ‘ojorduoour ore SjUOWNSIC ]
spIom
9[pr Auewr ‘joexoul ‘OngdeA AurwW []

UOTONIISU0D Xo[duod A[I0A0 oaRy
puR IeSUN oIe S9OUSJUOS Auewl [

orerrdoxdde jou oroyMm oSUOY
9IMMJ Jo 9sN 10/pue [RULIOJUT AI9A []

MOTI0]
0} JNOIPIP oIe SHUOWNSIR [RIOADS []

SPIOM 10EXAUI PUR RI)Xe juenbaij ]

S90T9)
-s  Tedpoun pue xo[dwiod Aueuwr [

SIOLIO 9SU) puw
[PULIOJUT 00} dI® [[)IM SeaIR [RISADS []

93o1dwod dIe sjuoWNIIR SO [

SeapI pUE SpPIOM ATeSS909UUN MOJ © []

SOOUQYIAS IRS[OUN M © []

9sT)
I0/pue S)HUOUIO)R)S [RULIOJUT MOJ © []

[eo180] pue 9je1durod aIe sjuewNIIR ]
sypuzed 193)eur
100(qus se aarjejryuenb pue 9sOUOD ]
poojsiapun
-STUI 9 },UOM JeT[} AeM © U POJUIS
-o1d oIe SBOPI PUR SIOUDIUAS IBI[D []
(ouop sem
yeym Jurprodar ueym osue) jsed
‘nostad 9517 ou) o14ys orerrdordde

) a[d1g pue
y POPOOUL SE PITPOLIUL SOl ‘Surods
suoryenbs 1091100UI [ suoryenbs pejjeurioj Ajrood [ | suorjenbo Sur))eULIO] UT SIOLIS MO] ® [] | -LIRA PUR ‘DOJJRULIOJ [[9M suOIjenbs [ QQEESU
SI01 SI101
-1o 3urjods pue [eoryewwIeId AURW [] | -Io Sul[[ods pue [edIjRWIUIRIS oWOS [] | sI0lld Jul[[eds pue [eoljRIIUIRIS M] ] sio110 3ur[eds Io [eoIjRMIIRIS OU []
AT3091100 INO POLLIRD -ojerrdordde oroym
MOTS aIR jou 10110 10 uoryeSedoid 10/pue )Mo patLIed 10110 jo uoryededoid mo porired are uorjededord 1011
STUOUIOINSLOU JO SOIJUIRLIOOUN OU [ | SUISSIW oIt SOIjUIR}IoouUn AURW [] | PUR UMOUS oI SOIJUIR)IoOUN JSOUW [] | PUR UMOUS oI S9IJUIR)IodUN [[e []
-oyeridordde oroym syderd
Sur “Sursstu st ejyep Aoy Areapd pue seIn3y ‘so[qe) PojjRULIO} A[Id eye
-SSTUI 91® B)eP A0y JO $0001d [e10Ads [] | owos pue pajuesald A1ood st eyep [ | a1ouwt pajussald aq pnoo eyep awos ] | -doxd ur pejusserd A[resd st ejyep [
JTOWMOOP
S9OULISJAI JO UOIIRIID OU [] S9OULISJAI JO UOIIRIID POIIWI] [] | APOQ Ul 9OUSISJOIL JO UOIJRIID WIS [ | 9Y) JO APO(Q 9} UL PIIID S9OUSIJAI []
S9OINOS PIYSILIJUN WOIJ $90IN0S $90IN0S J[qeIN *$90IN0S
SeomaIRRI [ 10 ‘Aydersdorqiq ou [ | o[qeindor WOIf S90uLIdfel dwos [ | -doI J0Ur)SIp WO Se0UdIdfel JsowW [ | d[qeindal woly seoustsjar a[dimu ]
suoryep SUOT)RPUSUITIOIDT PUR SUOT)RPUSUITIOIDT PUR suoryep
-UOUWITIODI 10 ‘SUOISN[OU0D ‘UOljett ‘suotsn(ouod soAld ‘dn swms  :Sur ‘suoIsnouod saAld ‘dn swms  :Sur -UOUITIONAI PUR ‘SUOISN[OU0D SOALS
-ns Aue opraoxd SoOp UOISN[OUOD [ | -MO[[0] 9} JO 9UO SOOP UOISN[OU0D [] | -MO[[Of O} JO 0M) $90p uolsnpuod ] | ‘dn swns Apjerrdordde uorsnpuod [
®jRD JURA poziu "TOTJRULIOJUT RIJXO JNOY)IM UOTjRUI
-9[e1 pue sjuowndIe [ed130] SYOv[ -eS8I0 [[oMm 10U ST 10/pue se0atd Jue) -IOJUT ATRSS09T [[® SUTRIUO0D PUe [ed
‘pozruedIo [om jou sI Apoq urewr [ | -1odwr owos JUISSIW ST APOQ UTRW [] | UOIJeZIURSIO dWIOS SYOR] APOq UTeW [] | -130[ ‘pozIue3io [[om ® ST APOq UTeul []
-osodand pue ‘osodind pue
-osodand pue adoos ‘poalqns ‘odoos ‘goalqns oswoeid  :3urmoroy ‘odoos ‘poalqns osmoeid  :3urmor[oy asodand pue ‘odoos ‘300[
os10a1d 9ATIS J0U SPOP UOIONPOIIUL [ | 9y} JO OMm) SUISSTW ST UOIJONPOIIUL [] | Y} JO 9UO JUISSIW ST UOIONPOIIUL [] | -qns 9smald s9jedIpul uoljonpoIjul [
-1oded o) ur seooard
“UOI)RULIOJUT poziseydwe Iopio oy} ur suorydrios [CALUBI RIS

uorjeuriojut
AI1eSS000U UTRIuOod j0uU S90p jorvIisqe ]

ATeSS909UUN SUTRIUOD I0/pue U0}
~RULIOJUT 9WIOS SUISSIW ST J0RI)sqe []

"S9ZURYD IOUTUI [}IM SSIOU0D I0/pue
Ied[d opRW o( P[NOd ORISR []

-9p pue S}nsal jurAo[al [[® JO Arewt
-wns 9sIouoo pue Ie9[o ® ST jorvIISqR ]

A10900]ST19RST ()

A10308JS1YRG MO

A10900]s1yes YSIH

orqny dn-o3rIpy
SuLOUISUS] puUR SOISAYJ

SurpueisinQ



