
 

 
 

      

 ¼The Girl with A Mind For Math½ b\ Julia F Mosca    

 Advocac\ & Persistence  2-6 

           

 

  Students will e[plore the concepts of advocac\ and persistence b\ e[amining the life and work of Ra\e 

Montague, a black female engineer who was not allowed to stud\ engineering because of her gender and skin color.  But 

that didnºt stop Ra\e, she taught herself and eventuall\ became the first person to design a militar\ ship with a computer 

program - a program she designed after the other engineers declared it was impossible.  Students will learn that with hard 

work, persistence and a little humor the\ can also overcome obstacles and achieve their dreams. 

   Students will work in groups to make soap powered boats and practice 

making scientific observations about their boatºs design and movement.  There are also additional opportunities to add in 

math and engineering objectives such as measuring and anal\]ing information if one chooses. 

      Guiding Principles 1, 2, 3, 4,  5, 7 

     2.RL1-3;SL1-3, L5;STE PS1-2, PS31, ETS1-3;W10        3.RL1,3;SL1-3, L5; PS1-2-1, ETS1-2;; W10     

4.SL1-3; ETS1-3; W10       5.RL1, SL1-3;HHS T5.7;ETS3-2;W10          6.RL1, SL1;ETS2-2;W10 

  Self Awareness SEL1, 3 ;Self-Management SEL4; Social Awareness SEL 5-6;; Relationship Skills SEL 7-10; 

Responsible Decision Making SEL 11-12;  APL 1-8 

 

    

Define Self-Advocac\ & Persistence Understand  the importance of 

self-advocac\ and persistence 

Practice persistence and problem solving  

 

   WorksheeWs       

 

   

                      

                      

                      

                     

          

 

Before Reading:  
● RHad ³I CaQ SWaWHPHQWV´ aQd ³LHVVRQ ObMHcWLYHV´ 



 

● Slide 6: RHYLHZ YRcabXOaU\-  SegUegaWiRQ: LaZV aQd SRlicieV WhaW keeS SeRSle VeSaUaWed baVed RQ a 
chaUacWeUiVWic RU diffeUeQce.  TRda\ ZH aUH WaONLQJ abRXW VHJUHJaWLRQ baVHd RQ VNLQ cRORU, bXW SHRSOH KaYH aOVR 
bHHQ VHJUHJaWHd baVHd RQ WKHLU JHQdHU, UHOLJLRQ RU LI WKH\¶YH Kad a dLVabLOLW\ aQd PRUH.  IW'V a Za\ WR NHHS SHRSOH 
VHSaUaWH. OQcH VHSaUaWHd WKH JURXSV aUH WUHaWHd dLIIHUHQWO\, ZLWK RQH JURXS KaYLQJ PRUH IUHHdRP WKaQ aQRWKHU.   
Self-AdYRcac\: SSeakiQg XS fRU \RXUVelf VR \RX caQ geW \RXU QeedV PeW.   (giYe an e[amSle heUe oU if \oXU 
claVV haV alUead\ Uead Lailah¶V LXnchbo[, \oX can Uemind Whem of Whe e[amSle DL¶V XVed - Va\ iW¶V difficXlW foU \oX 
Wo Vee ZhaW \oXU WeacheU iV doing Zhen \oX ViW in Whe back of Whe Uoom. Self-adYocac\ ZoXld be Welling \oXU 
WeacheU WhaW \oX need Wo ViW cloVeU foU \oX Wo do \oXU beVW leaUning).  EQgiQeeU: A SeUVRQ ZhR XVeV VcieQce aQd 
WechQRlRg\ WR deVigQ aQd bXild WhiQgV. YRX caQ H[SOaLQ WKHUH aUH PaQ\ dLIIHUHQW W\SHV, bXW WRda\'V bRRN ZLOO 
IRcXV RQ VKLS bXLOdLQJ. HeadVWURQg: VeU\ deWeUPiQed WR dR ZhaW \RX ZaQW ZiWhRXW liVWeQiQg WR RWheUV. 
PeUViVWeQW: DHWHUPLQHd WR acKLHYH JRaOV HYHQ LI LW¶V QRW HaV\. YRX dRQ¶W JLYH XS.  TKHVH WZR PHaQ VLPLOaU WKLQJV, 
H[cHSW ZKHQ SHRSOH XVH WKH ZRUd KHadVWURQJ, WKH\ RIWHQ PHaQ LW LQ a QHJaWLYH Za\.  AOWKRXJK PaQ\ SHRSOH YLHZ LW 
aV a JRRd WKLQJ bHcaXVH VRPHWLPHV SHRSOH aUHQ¶W ZRUWK OLVWHQLQJ WR, HVSHcLaOO\ WKH SHRSOH ZKR WHOO \RX \RX¶UH QRW 
JRRd HQRXJK.  PeUViVWeQW LV a PRUH QHXWUaO ZRUd, LW¶V QRW VHHQ aV JRRd RU bad.  YRX aUH MXVW VRPeRQe ZhR dReVQ¶W 
giYe XS. II VRPHWKLQJ dRHVQ¶W ZRUN, \RX WU\ a dLIIHUHQW Za\.  YRX SURbOHP VROYH aQd WU\ aJaLQ. 

● Slide 7, RHYLHZ PaS: SKRZ ZKHUH ZH aUH UHOaWLYH WR AUNaQVa aQd DC. 
● Slide 8, RHPLQd VWXdHQWV RI ZKHUH VHJUHJaWLRQ ZaV UHTXLUHd b\ OaZ.  SHJUHJaWLRQ KaSSHQHd LQ HYHU\ VWaWH, bXW 

WKHVH VWaWHV UHTXLUHd LW RU \RX cRXOd JHW LQ WURXbOH ZLWK WKH OaZ.  AJaLQ, VKRZ ZKHUH AUNaQVa aQd DC aUH ORcaWHd.  
● Slide 9, SKaUH bRRN WLWOH. SWaUW UHadLQJ RU AVN, ZKaW dR \RX VHH RQ WKH IURQW cRYHU? WKaW dR \RX WKLQN WKH bRRN 

ZLOO bH abRXW? 
 

During Reading:   
 

● Slide 11, DR \RX WKLQN WKH ZRUd HHadVWURQJ KHUH PHaQV VRPHWKLQJ SRVLWLYH RU QHJaWLYH? 
● Slide 12, WK\ dR \RX WKLQN KH WROd KHU VKH dRHVQ¶W KaYH WR ZRUU\ abRXW NQRZLQJ KRZ WR PaNH a VKLS? (he didn¶W 

Whink Vhe coXld eYeU be an engineeU-don¶W haYe Wo geW inWo Zh\ heUe). 
● Slide 15: WKaW dR \RX WKLQN abRXW WKH VcKRRO QRW OHWWLQJ KHU VWXd\? (Vee ZhaW Whe\ Va\) DR \RX WKLQN WKaW ZLOO 

VWRS KHU? (RemembeU Vhe¶V headVWUong!) 
● Slide 16, WKaW¶V WKH caSLWaO cLW\ RI WKH UQLWHd SWaWHV? (WaVhingWon D.C.) 
● Slide 18, CaQ \RX LPaJLQH, QHYHU bHLQJ WUaLQHd aV aQ HQJLQHHU aQd dRLQJ aQ HQWLUH WHaP¶V ZRUN? IW¶V VR LPSUHVVLYH! 
● Slide 19, WKaW dR \RX WKLQN VXbOLPH PHaQV? (e[cellence WhaW inVSiUeV \oX, VomeWhing Vo aZeVome and ama]ing, iW 

fillV \oX ZiWh ZondeU and jo\) 
● Slide 22, WKaW dR \RX WKLQN abKRUULbOH aQd dHSORUabOH PHaQ? (diVgXVWing/be\ond hoUUible and Vhockingl\ 

bad/XnacceSWable) 
 
 
 After Reading: (  ) 

● Slide 29, WK\ dR \RX WKLQN WKLV bRRN ZaV ZULWWHQ LQ WKH IRUP RI a SRHP?  (Vee ZhaW Whe\ Va\, bXW Uemind 
Whem SoemV haYe SaWWeUnV like maWh and Vhe haV a mind foU maWh) 

● Slide 29, WK\ dR \RX WKLQN HYHU\RQH OaXJKV ZKHQ VKH WHOOV WKHP VKH ZaQWV WR bH aQ HQJLQHHU? (Vee ZhaW Whe\ Va\.  
AQVZHU: 2 UeaVonV- aW WhaW Wime giUlV ZeUe e[SecWed Wo geW maUUied and haYe childUen and XVXall\ didn¶W haYe jobV, 
eVSeciall\ jobV WhaW UeTXiUed a college degUee, like being a VcienWiVW.  Some SeoSle didn¶W Whink Zomen ZeUe VmaUW 
enoXgh, alWhoXgh WheUe ZeUe man\ VXcceVVfXl female VcienWiVWV WhUoXghoXW hiVWoU\.  We don¶W ofWen heaU of Whem, 
bXW Whe\ aUe WheUe and noZ WheUe aUe moUe bookV and UeVoXUceV oXW WheUe foU XV Wo leaUn aboXW Whem.  The oWheU 
UeaVon SeoSle didn¶W Whink Vhe coXld do iW ZaV becaXVe of heU Vkin coloU.  SchoolV ZeUe VegUegaWed back When and 
man\ collegeV didn¶W alloZ black SeoSle Wo aWWend and \oX had Wo go Wo college Wo geW a degUee in EngineeUing.  
LXckil\, Ra\e ZaV Vo VmaUW, Vhe WaXghW heUVelf. All WhiV ZaV haSSening dXUing Whe ciYil UighWV moYemenW, Zhich 
meanV a loW of SeoSle ZeUe VSeaking oXW againVW WUeaWing SeoSle WhiV Za\. The moUe SeoSle VSeak oXW againVW 
XnfaiU WUeaWmenW, Whe moUe WhingV begin Wo change). 

● Slide 29,  HRZ dR \RX WKLQN Ra\H IHOW ZKHQ VKH ZaVQ¶W LQYLWHd WR WKH XQYHLOLQJ RI WKH VKLS? (Vee ZhaW Whe\ Va\) 
HRZ ZRXOd \RX KaYH IHOW? (Vee ZhaW Whe\ Va\) 



 

● Slide 29, EQJLQHHUV aUH SURbOHP VROYHUV, WKH\ VHH a SURbOHP aQd dHVLJQ VRPHWKLQJ WR IL[ LW. IW¶V ZKaW WKH\ 
ORYH! AV aQ H[SHUW SURbOHP-VROYHU, Ra\H SURbabO\ ZLVKHd VKH cRXOd IL[ WKH Za\ VKH ZaV bHLQJ WUHaWHd.  
BXW WKH SURbOHP ZaVQ¶W Ra\H, LW ZaV WKH Za\ RWKHU SHRSOH WKRXJKW abRXW VNLQ cRORU aQd JHQdHU. WH caQ 
adYRcaWH aQd HdXcaWH, bXW aW WKH HQd RI WKH da\ RQO\ WKH\ KaYH WKH SRZHU WR cKaQJH WKHLU RZQ PLQdV.  
TKaW¶V KaUd aQd Ra\ Kad WR ILQd Za\V WR dHaO ZLWK LW. DRHV aQ\RQH UHPHPbHU ZKaW NLQd RI WKLQJV VKH dLd 
WR KHOS KHU dHaO ZLWK bHLQJ WUHaWHd XQIaLUO\? WKaW ZaV KHU VROXWLRQ? (headVWUong, hXmoU and haUdZoUk, 
Vhe VWXck ZiWh heU dUeam eYen Zhen oWheUV Wold heU Vhe coXldn¶W, Vhe ZaV TXick ZiWh a joke and 
oXWZoUked eYeU\one)   

● Slide 30, PaiU ShaUe: WKaW NLQdV RI WKLQJV KaYH \RX dRQH RU ZRXOd \RX dR LI VRPHRQH ZaV WUHaWLQJ \RX 
XQIaLUO\?  (helS Whem focXV on ZhaW Whe\¶d do UaWheU Whan ZhaW Whe\ ZoXld feel like Whe\ did aboYe.  See ZhaW Whe\ 
Va\ and gXide Whem on good WhingV Wo do). NOTE: TKH\ caQ WaON abRXW aQ\WKLQJ, bXW \RX PLJKW ZaQW WR JLYH WKHP 
aQ H[aPSOH RI a WLPH \RX Kad WR adYRcaWH IRU \RXUVHOI WR PRdHO ZKaW NLQd RI aQVZHU \RX¶UH ORRNLQJ IRU.  M\ 
SHUVRQaO H[aPSOH WR PRdHO IRU \RX  - I RIWHQ KaYH SHRSOH XVH WKH WHUP ³UHaO SaUHQW´ ZKHQ aVNLQJ PH abRXW P\ 
cKLOdUHQ¶V bLRORJLcaO IaPLO\.  I dRQ¶W WaNH RIIHQVH WR LW, bXW PaQ\ adRSWLYH SaUHQWV dR aQd I NQRZ LW caQ bH UHaOO\ 
KaUd RQ a SaUHQW ZKR LV LQIHUWLOH VR I OLNH WR HdXcaWH SHRSOH.. I IRXQd cRUUHcWLQJ SHRSOH PaNHV WKHP IHHO bad aQd I 
dRQ¶W ZaQW WKHP WR IHHO bad, VR I¶OO RIWHQ HLWKHU VXPPaUL]H ZKaW WKH\ aUH Va\LQJ XVLQJ WKH cRUUHcW WHUP ³bLRORJLcaO 
RU bLUWK SaUHQW´ RU PaNH a MRNH ZKHUH I ORRN aW P\VHOI aQd Va\ ³RHaO? AUH \RX WHOOLQJ PH I¶P a VLPXOaWLRQ! TKaW 
ZRXOd H[SOaLQ a ORW.´ aQd WKHQ UHSHaW ZKaW WKH\ Kad VaLd XVLQJ WKH WHUP bLRORJLcaO RU bLUWK SaUHQW. 

                    

                         

            

Wh\ did \RXU handV heaW XS? (see what they say). The\ heaWed XS becaXVe of fUicWion. WheneYeU 2 objecWV UXb XS againVW 
each oWheU, iW caXVeV fUicWion.  YoX haYe Wo Ueall\ SXW effoUW inWo making \oXU hand UXb againVW Whe oWheU hand, becaXVe Whe 
WZo VXUfaceV don¶W ZanW Wo moYe oYeU each oWheU XnleVV \oX ZoUk aW iW. ThiV UeViVWance iV fUicWion.  CaU ZheelV geW 
UeViVWance fUom Whe Uoad. If \oX don¶W SXVh on Whe gaV Whe caU Zill eYenWXall\ VWoS becaXVe of Whe UeViVWance, Zhich Ze call 
fUicWion.  If fUicWion didn¶W e[iVW,  caUV ZoXld be able Wo dUiYe foUeYeU ZiWhoXW a need Wo keeS SXVhing on Whe gaV!  BoaWV, like 
Whe one Ra\e deVign, alVo e[SeUience fUicWion fUom ZaWeU.  WaWeU molecXleV/SaUWicleV ³VWick´ Wo Whe boaW¶V VXUface and aUe 
dUagged along ZiWh Whe boaW aV iW moYeV and ZoUk againVW Whe boaW'V moYemenW. When engineeUV deVign boaWV Whe\ haYe Wo 
Whink aboXW hoZ Whe\ ZanW Wo VhaSe WheiU boaW Wo UedXce Whe amoXnW of fUicWion iW Zill e[SeUience. The moUe Whe boaW 
VXUface WoXcheV Whe ZaWeU, Whe moUe fUicWion WheUe Zill be and Whe haUdeU Whe boaW Zill haYe Wo ZoUk Wo keeS moYing. ThaW¶V 
jXVW one of Whe man\ SUoblemV Ra\e had Wo Whink aboXW in deVigning heU boaWV. 

 Slide 32, IQ VcLHQcH aQd OLIH ZH HQcRXQWHU PaQ\ SURbOHPV.  SRPHWLPHV ZH caQ HaVLO\ ILJXUH RXW KRZ WR VROYH 
WKH SURbOHP ZH aUH ZRUNLQJ RQ, aQd VRPHWLPHV ZH KaYH QR LdHa ZKHUH WR HYHQ bHJLQ.  TKH cRRO WKLQJ abRXW VcLHQWLVWV LV 
WKaW WKH\ XVH a PHWKRd WR WU\ aQd VROYH SURbOHPV, LW¶V caOOHd TKH ScLHQWLILc MHWKRd. (IHHO IUHH WR add LQ a VOLdH RQ WKH 
VcLHQWLILc PHWKRd LI \RX ZaQW WR VSHaN abRXW LW PRUH bHcaXVH WKLV LV a YHU\ baVLc RYHUYLHZ WR HPSKaVL]H LW LQYROYHV IaLOLQJ 
a ORW),  IW¶V a SUHWW\ JUHaW Za\ WR VROYH SURbOHPV.  ScLHQWLVWV aVN TXHVWLRQV, WKLQN abRXW ZKaW WKH aQVZHU PLJKW bH aQd WKHQ 
WHVW WKHLU LdHaV ZLWK H[SHULPHQWV.  WKLOH dRLQJ aQ H[SHULPHQW WKH\ PaNH RbVHUYaWLRQV, UHcRUd WKHLU QRWHV aQd WKHQ WKLQN RI 
HYHQ PRUH TXHVWLRQV WR aVN!  TKaW OaVW SaUW LV LPSRUWaQW.  ScLHQWLVWV aUH aOZa\V aVNLQJ TXHVWLRQV!  OYHUWLPH aQd aIWHU WHVWLQJ 
ORWV RI dLIIHUHQW LdHaV, WKH\ bHJLQ WR XQdHUVWaQd KRZ VRPHWKLQJ ZRUNV. LHW¶V WaNH a ORRN aW KRZ WKLV ZRUNV.  ScLHQWLVWV aVN a 
TXHVWLRQ abRXW KRZ VRPHWKLQJ ZRUNV, WKH\ WKLQN RI a SRWHQWLaO aQVZHU caOOHd a K\SRWKHVLV aQd WKHQ WKH\ WHVW WKHLU LdHa ZLWK 
aQ H[SHULPHQW.   WaQW WR NQRZ a VcLHQcH VHcUHW?  MaQ\ WLPHV WKH H[SHULPHQWV FAIL! (COLcN WKURXJK WKH VOLdH WR bULQJ XS 
PRUH cRQWHQW) BXW WKaW¶V RNa\, bHcaXVH IaLOXUH WHacKHV \RX WKLQJV WRR. IW WHacKHV \RX ZKaW dRHVQ¶W ZRUN aQd VRPHWLPHV \RX 
KaYH WR ILJXUH RXW aOO WKH Za\V WKLQJV dRQ¶W ZRUN bHIRUH \RX caQ XQdHUVWaQd KRZ WKH\ dR ZRUN.  BHcaXVH VcLHQWLVWV IaLO A 
LOT, WKH\ KaYH WR bH SHUVLVWHQW aQd KHadVWURQJ OLNH Ra\H.  FaLOXUH caQQRW VWRS \RX IURP PRYLQJ IRUZaUd.  YRX KaYH WR 
SURbOHP VROYH aQd NHHS WU\LQJ LQ QHZ aQd dLIIHUHQW Za\V WR acKLHYH \RXU JRaOV. EYHQWXaOO\ \RX ZLOO ILQd a Za\. TKLV 
aSSOLHV WR OLIH aV ZHOO.  Ra\ cRXOdQ¶W JR WR cROOHJH aQd VWXd\ HQJLQHHULQJ OLNH VKH ZaQWHd, VR VKH Kad WR WU\ aQRWKHU Za\ WR 
acKLHYH KHU dUHaP.  IW ZaVQ¶W WKH SaWK VKH Kad WKRXJKW VKH ZaV JRLQJ WR WaNH, bXW VKH VWLOO HQdHd XS ZKHUH VKH ZaQWHd WR 



 

bH.  AIWHU OHaUQLQJ abRXW KHU VWRU\, ZRXOd \RX Va\ LW ZaV a JRRd RU bad WKLQJ WKaW Ra\H ZaV KHadVWURQJ? (Vee ZhaW Whe\ Va\) 
YHV, LQ WKH HQd, KHU SHUVLVWHQcH, VHOI-adYRcac\ aQd KaUd ZRUN SaLd RII.  WH aOO KaYH WKH abLOLW\ WR bH OLNH Ra\H aQd WRda\¶V 
acWLYLW\ LV JRLQJ WR KHOS XV OHaUQ WR bH SHUVLVWHQW OLNH Ra\H!  WKR ZaQWV WR bH aQ EQJLQHHU IRU WKH da\ aQd PaNH RXU RZQ 
³VRaS-SRZHUHd´ bRaWV?! 

        

            

                          

                      

                        

     

●                     

                

         (10 mil Splashproof)   Cut it out ahead of time or do it during the 

lesson so \ou can talk about the shape.  Weºve included a few e[tra boats for \ou. Make sure to have \our soap (put a little in 

the cup we provided), cue tip and tra\ ½ wa\ full of water.   We provided some art tra\s at each school for teachers to share 

in case \ou donºt have \our own.  Please make sure to put them back when \ou are done. 

Gentl\ put the boat in the water towards the bottom of \our tra\.  If \ouºre not gentle and slam it down, it will take on water 

and sink.  Use the cue tip to pick up some soap and place it in the notch cut out of the back of the boat.  The boat will propel 

forward.  You can onl\ do this once (ma\be twice if \ou didnºt use a lot of soap).  You must replace the water if \ou want to do 

it again.   

     The boat is not reall\ powered b\ the soap. The movement is actuall\ a result of the boat being pulled 

forward b\ water molecules due to the difference in surface tension at the front of the boat versus the back.  Molecules of a 

liquid attract each other and at the surface this attraction (cohesion) creates surface tension, or a thicker la\er of molecules 

at the top/surface.  Basicall\, water molecules rather stick with each other than the air.  The\ form stronger bonds up at 

the top because the\ onl\ have the water below them to stick to.   This strong la\er acts like film/barrier and is what allows 

bugs to walk on water!  The soap breaks up the water molecules and reduces the surface tension in the back of the boat, as a 

result the boat moves forward toward the area of higher surface tension - basicall\ there is a greater force pulling on it in 

the front versus the back. Once the soap has spread across the surface of the water, the boat stops moving forward.  If \ou 

are in a grade that teaches about surface tension or force, please use the slides after the ticket to go to aid \our discussion. 

                    Each 

student will pick a material: Aluminum Foil, Foil paper, or regular paper.  Partners MUST pick different materials from each 

other.  Students will then design the shape of the boat the\ want to tr\, the\ just need to make sure there is a notch in the 

back for them to put the cue tip with soap.  The\ can make a boat shape like \ours, a triangle, rectangle, circle, etc.  After 

the\ design their boat, the\ need to draw and describe it on their observation sheet.  The\ also need to do that for their 

partnerºs boat.  

After students make their boats, have them clean up their workspace.  Scientists must keep their spaces clean or it can ruin 

an e[periment!  Once the room is clean, pass out the art tra\s and cue tips to each student.  Partners can share a soap cup.  

Students can fill their tra\ with water (using a jug and refilling it at the sink ma\ work best).  Once the\ have all the materials 

the partners will take turns testing their boat and recording their observations.   Each student is filling out their own 



 

worksheet.  Have them clean up before \ou start \our wrap up discussion. 

NOTE: foil paper doesnºt not work well and we added it on purpose for students to e[perience failure.  Make sure to praise 

their failure.  The\ did the e[periment right and got the correct results!  Itºs never as much fun to not have it work like we 

want, but those e[periences teach us the most. 

                     

                           

                        

            

                       

                        

                      

                      

       

CloVe LeVVon: 15-20 Vec VXmmaU\ . TickeW Wo go Zill jXVW be done aV a Zhole claVV diVcXVVion noZ (  ): 

Read qXeVWionV on poZeUpoinW Wo Whem, Whank kidV & WeacheU, Va\ Zhen \oXºUe back. 

 

 Wrap up questions to class: Ticket to Go   

 

      

 

     

Class 1: 

 

 

 

 

Class 2: 

 

 

 

 

 

 

 

 


