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Resumo:

A evasão universitária é um problema recorrente nas Universidades. Tanto nas públicas quanto privadas, 
o afastamento gera desperdícios acadêmicos, financeiros e sociais. Nas instituições privadas a evasão faz 
com que os evadidos deixem de contribuir com as mensalidades, podendo assim, inviabilizar o curso. Já 
nas instituições públicas, o abandono resulta em recursos públicos desperdiçados, pois, neste caso, a 
evasão significa recurso público investido sem o devido retorno, já que são designados professores, 
funcionários, equipamentos, cuja capacidade total não é inteiramente usufruída, devido à evasão (Silva e 
Filho et al., 2007). Segundo Jacinto (2015), 40% dos estudantes que entram nas universidades públicas 
abandonam o curso antes da conclusão. Nas instituições privadas, esse índice é de 30%. E ainda, afirma 
que os cursos de Exatas, como Engenharia, Matemática e Física, são os que mais causam evasão. 
Analisando os fatos supracitados, este trabalho tem como principal objetivo apresentar o Sistema 
Unicalc, ferramenta web para elaboração de questionários de matemática que tem como objetivo 
contribuir com a melhoria do processo de ensino-aprendizagem dos alunos da Universidade Federal do 
Pampa - Campus Alegrete nas disciplinas matemáticas, ministradas nos cursos de Engenharia e Ciência 
da Computação, através de um sistema de perguntas e respostas que auxiliarão na identificação das 
principais deficiências dos estudantes e orientarão como suprir tais deficiências através de leituras 
sugeridas. Esta ação é vinculada ao projeto de ensino Apoio Didático às Disciplinas Matemáticas. As 
linguagens determinadas para implementação do sistema foram: Php (Personal Home Page) para as 
funcionalidades do sistema, Html (Hyper Text Markup Language), JavaScript, Css (Cascading Style 
Sheets) para a estrutura e estilização do sistema, e por fim, Mysql para gerenciamento/armazenamento 
do banco de informações. Para auxiliar na interface das fórmulas matemáticas o sistema possui 
incorporado ao seu código a biblioteca MathJax que permite visualizar fórmulas matemáticas em 
navegadores web, utilizando linguagens Latex e o MathML. O Sistema Unicalc possui um escopo 
bastante amplo, pois poderá abranger todas as disciplinas de Matemática que são ministradas nos seis 
cursos de graduação oferecidos pelo campus Alegrete: Cálculo I, Cálculo II, Cálculo III, Cálculo 
Numérico, Geometria Analítica, Álgebra Linear, Equações Diferenciais I, Equações Diferenciais II, 
dentre outras. Com esta ferramenta web, espera-se obter um menor índice de reprovação, evasão nas 
disciplinas e até mesmo evasão dos cursos, uma vez que dificuldades nos cursos de matemática podem 
desestimular os alunos a permanecerem na Unipampa.
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$ HYDVmR XQLYHUVLWiULD p XP SUREOHPD UHFRUUHQWH QDV ,QVWLWXLo}HV GH (QVLQR 6XSHULRU�� � � � � � � � � � � �
7DQWR QDV S~EOLFDV TXDQWR SULYDGDV� R DIDVWDPHQWR JHUD GHVSHUGtFLRV DFDGrPLFRV� ILQDQFHLURV� � � � � � � � � � �
H VRFLDLV� 1DV LQVWLWXLo}HV SULYDGDV D HYDVmR ID] FRP TXH RV HYDGLGRV GHL[HP GH FRQWULEXLU� � � � � � � � � � � � � � �
FRP DV PHQVDOLGDGHV� SRGHQGR DVVLP� LQYLDELOL]DU R FXUVR GH JUDGXDomR� -i QDV LQVWLWXLo}HV� � � � � � � � � � � � �
S~EOLFDV� R DEDQGRQR UHVXOWD HP UHFXUVRV S~EOLFRV GHVSHUGLoDGRV� SRLV� QHVWH FDVR� D HYDVmR� � � � � � � � � � � � �
VLJQLILFD UHFXUVR S~EOLFR LQYHVWLGR VHP R GHYLGR UHWRUQR� Mi TXH VmR GHVLJQDGRV SURIHVVRUHV�� � � � � � � � � � � � �
IXQFLRQiULRV� HTXLSDPHQWRV� DPELHQWH ItVLFR� FXMD FDSDFLGDGH WRWDO QmR p LQWHLUDPHQWH� � � � � � � � � �
XVXIUXtGD��GHYLGR�j�HYDVmR��6LOYD�H�)LOKR�HW�DO����������

6HJXQGR -DFLQWR ������� ��� GRV HVWXGDQWHV TXH HQWUDP QDV XQLYHUVLGDGHV S~EOLFDV� � � � � � � � � � �
DEDQGRQDP R FXUVR DQWHV GD FRQFOXVmR� 1DV LQVWLWXLo}HV SULYDGDV� HVVH tQGLFH p GH ���� (� � � � � � � � � � � � � � �
DLQGD� DILUPD TXH RV FXUVRV GH ([DWDV� FRPR (QJHQKDULD� 0DWHPiWLFD H )tVLFD� VmR RV TXH� � � � � � � � � � � � � � �
PDLV FDXVDP HYDVmR� ,VVR SRUTXH RV DOXQRV QmR FRQVHJXHP DFRPSDQKDU DV GLVFLSOLQDV� � � � � � � � � � � �
GLItFHLV GR SULPHLUR DQR� FRPR &iOFXOR� H HP PXLWRV FDVRV UHSURYDP� R TXH RV GHVHVWLPXOD D� � � � � � � � � � � � � � � �
FRQWLQXDU� &RPR SULQFLSDO FDXVD SDUD HVWH IDWR� DSRQWD�VH R EDL[R QtYHO GH FRQKHFLPHQWR HP� � � � � � � � � � � � � �
0DWHPiWLFD�GRV�HJUHVVRV�GR�(QVLQR�0pGLR��FRQIRUPH�UHODWRV�GRV�SUySULRV�DOXQRV��

$QDOLVDQGR RV IDWRV VXSUDFLWDGRV� HVWH WUDEDOKR WHP FRPR SULQFLSDO REMHWLYR� � � � � � � � � �
DSUHVHQWDU R 6LVWHPD 8QLFDOF� IHUUDPHQWD ZHE SDUD HODERUDomR GH TXHVWLRQiULRV GH� � � � � � � � � � �
PDWHPiWLFD TXH WHP FRPR REMHWLYR FRQWULEXLU FRP D PHOKRULD GR SURFHVVR GH� � � � � � � � � � � �
HQVLQR�DSUHQGL]DJHP GRV DOXQRV GD 8QLYHUVLGDGH )HGHUDO GR 3DPSD � &DPSXV $OHJUHWH QDV� � � � � � � � � � � �
GLVFLSOLQDV PDWHPiWLFDV� PLQLVWUDGDV QRV FXUVRV GH (QJHQKDULD H &LrQFLD GD &RPSXWDomR�� � � � � � � � � � �
DWUDYpV GH XP VLVWHPD GH SHUJXQWDV H UHVSRVWDV TXH DX[LOLDUmR QD LGHQWLILFDomR GDV SULQFLSDLV� � � � � � � � � � � � � �
GHILFLrQFLDV GRV HVWXGDQWHV H RULHQWDUmR FRPR VXSULU WDLV GHILFLrQFLDV DWUDYpV GH OHLWXUDV� � � � � � � � � � � �
VXJHULGDV� (VWD DomR p YLQFXODGD DR SURMHWR GH HQVLQR $SRLR 'LGiWLFR jV 'LVFLSOLQDV� � � � � � � � � � � � �
0DWHPiWLFDV���

2 UHVWDQWH GR WUDEDOKR HVWi RUJDQL]DGR FRPR VHJXH� $ 6HomR � GHWDOKD DV HWDSDV GH� � � � � � � � � � � � � � �
GHVHQYROYLPHQWR GR WUDEDOKR� 1D 6HomR � VmR DQDOLVDGRV RV UHVXOWDGRV� 3RU ILP� VmR� � � � � � � � � � � � �
DSUHVHQWDGDV�DV�FRQVLGHUDo}HV�ILQDLV��
�
��0(72'2/2*,$�

�
,QLFLDOPHQWH IRUDP UHDOL]DGDV UHXQL}HV VHPDQDLV FRP R FRRUGHQDGRU GR SURMHWR� -RmR� � � � � � � � � � �

3OLQLR� FRP LQWXLWR GH H[WUDLU GDGRV H OHYDQWDU UHTXLVLWRV SDUD R VLVWHPD� DJLOL]DQGR� DVVLP� R� � � � � � � � � � � � � � �
SURFHVVR GH GHVHQYROYLPHQWR� $SyV FRQFOXtGR R OHYDQWDPHQWR GH UHTXLVLWRV GR VLVWHPD� IRL� � � � � � � � � � � �
LQLFLDGD�D�IDVH�GH�SURWRWLSDJHP��TXH�QDGD�PDLV�p�TXH�³UDVFXQKRV´�GDV�WHODV�VLVWHPD��

$ SURWRWLSDJHP IRL XWLOL]DGD FRPR PpWRGR SDUD DQDOLVDU H DYDOLDU D GLVSRVLomR H� � � � � � � � � � � � � �
IXQFLRQDOLGDGHV GR VLVWHPD� D HODERUDomR GR SURWyWLSR IRL HVVHQFLDO� XPD YH] TXH VH R� � � � � � � � � � � � � �
FRRUGHQDGRU REVHUYDVVH TXDOTXHU GLVFRUGkQFLD FRP R TXH HUD SUHWHQGLGR� SRGHULDP RFRUUHU� � � � � � � � � � �
PXGDQoDV QDV HVSHFLILFDo}HV GR SURMHWR� $ SURWRWLSDJHP GR VLVWHPD IRL UHDOL]DGD DWUDYpV GR� � � � � � � � � � � � �

VRIWZDUH��%DOVDPLT��SRU�PRVWUDU�VH�XPD�IHUUDPHQWD�iJLO��VLPSOHV�H�HILFLHQWH��
&RQFOXtGD D HWDSD GH SURWRWLSDJHP� LQLFLRX�VH HQWmR D IDVH GH PRGHODJHP GR EDQFR GH� � � � � � � � � � � � � �

GDGRV� RV PRGHORV GH GDGRV VmR IHUUDPHQWDV TXH SHUPLWHP GHPRQVWUDU FRPR VHUmR� � � � � � � � � � � �
FRQVWUXtGDV DV EDVHV GH GDGRV� FRPR HVVHV GDGRV HVWmR RUJDQL]DGRV H TXDLV RV� � � � � � � � � � � � �
UHODFLRQDPHQWRV�TXH�SUHWHQGHPRV�HVWDEHOHFHU�HQWUH�HOHV���



�

$ PRGHODJHP IRL UHDOL]DGD DWUDYpV GR VRIWZDUH %U 0RGHOR SRU VHU XPD IHUUDPHQWD� � � � � � � � � � � � �
H[WUHPDPHQWH FRPSDFWD H OHYH�� $SyV D PRGHODJHP R VLVWHPD FRPHoRX D VHU LPSOHPHQWDGR� � � � � � � � � � � � �
SHOD�DFDGrPLFD�GR�FXUVR�GH�&LrQFLD�GD�&RPSXWDomR�GD�8QLSDPSD�GH�$OHJUHWH���

$V OLQJXDJHQV GHWHUPLQDGDV IRUDP� ��3KS � �3HUVRQDO +RPH 3DJH �� SDUD DV� � � � � � � � � �
IXQFLRQDOLGDGHV GR VLVWHPD� �� +WPO � �+\SHU 7H[W 0DUNXS /DQJXDJH ��� �� -DYD6FULSW� �� &VV� � � � � � � � � � � � �
�&DVFDGLQJ 6W\OH 6KHHWV� SDUD D HVWUXWXUD H HVWLOL]DomR GR VLVWHPD� H SRU ILP� �� 0\VTO SDUD� � � � � � � � � � � � � � � �
JHUHQFLDPHQWR�DUPD]HQDPHQWR�GR�EDQFR�GH�LQIRUPDo}HV���

3DUD DX[LOLDU QD LQWHUIDFH GDV IyUPXODV PDWHPiWLFDV R VLVWHPD SRVVXL LQFRUSRUDGR DR� � � � � � � � � � � �
VHX FyGLJR D ELEOLRWHFD 0DWK-D[ �TXH SHUPLWH YLVXDOL]DU IyUPXODV PDWHPiWLFDV HP� � � � � � � � � � �
QDYHJDGRUHV ZHE� XWLOL]DQGR OLQJXDJHQV /DWH[ H R 0DWK0/�� 9DOH UHVVDOWDU TXH GXUDQWH R� � � � � � � � � � � � �
SURFHVVR GH SURJUDPDomR GR VLVWHPD� WDPEpP IRUDP GHVHQYROYLGDV TXHVW}HV GDV GLVFLSOLQDV� � � � � � � � � � �
PDWHPiWLFDV�TXH�LUmR�FRPSRU�R�VLVWHPD��

�
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$WXDOPHQWH R VLVWHPD FRQWD FRP XPD SiJLQD LQLFLDO� XP PHQX FRP LQIRUPDo}HV GR� � � � � � � � � � � � �
SURMHWR� UHFRPHQGDo}HV JHUDLV H XPD iUHD GH FDGDVWUR GH XVXiULR� DOpP GLVVR� R VLVWHPD� � � � � � � � � � � � � �
WDPEpP SRVVXL GRLV QtYHLV GH FDGDVWUR� R QtYHO DGPLQLVWUDGRU �SURIHVVRU� H R QtYHO XVXiULR� � � � � � � � � � � � � �
�DOXQR�� $ )LJXUD � LOXVWUD D SiJLQD LQLFLDO GR VLVWHPD� EHP FRPR R PHQX FRP DV� � � � � � � � � � � � � � � �
LQIRUPDo}HV��$�VHJXLU�VHUmR�H[HPSOLILFDGRV�DV�IXQFLRQDOLGDGHV�SDUD�FDGD�QtYHO�GH�XVXiULR��

)LJXUD����3iJLQD�,QLFLDO�GR�6LVWHPD�8QLFDOF��'HVFULWR�SRU�DXWRULD�SUySULD���������

�
�
�

1tYHO 8VXiULR� R QtYHO XVXiULR p GHWHUPLQDGR SDUD RV XQLYHUVLWiULRV� RQGH R DOXQR WHP� � � � � � � � � � � � � �
D RSomR GH HVFROKHU XPD GLVFLSOLQD SDUD WHVWDU TXDLV VmR VHXV FRQKHFLPHQWRV� R DOXQR WDPEpP� � � � � � � � � � � � � � �
SRGH GHWHUPLQDU R QtYHO GH GLILFXOGDGH GDV TXHVW}HV� VHQGR HODV� QtYHO IiFLO� QtYHO PpGLR H� � � � � � � � � � � � � � �
QtYHO DYDQoDGR� DOpP GLVVR� HOH WDPEpP SRGH VHOHFLRQDU TXDLV WySLFRV GDTXHOD GLVFLSOLQD� � � � � � � � � � � �
GHVHMD�UHVSRQGHU���

$SyV FRPSOHWDGR R TXHVWLRQiULR R VLVWHPD UHWRUQD D TXDQWLGDGH GH DFHUWRV� D� � � � � � � � � � � �
TXDQWLGDGH GH HUURV� TXDLV TXHVW}HV R XVXiULR DFHUWRX� TXDLV HOH HUURX H TXDO HUD D UHVSRVWD� � � � � � � � � � � � � � � �
FRUUHWD� 1D WHOD LQLFLDO GR XVXiULR� HOH WDPEpP SRGH YLVXDOL]DU R UHVXOWDGR GRV VHXV� � � � � � � � � � � � � �
TXHVWLRQiULRV�H�D�GDWD�TXH�UHDOL]RX��



�

1tYHO $GPLQLVWUDGRU� 2 DGPLQLVWUDGRU VHUi R SURIHVVRU GD GLVFLSOLQD� TXH FRQWDUi D� � � � � � � � � � � �
RSomR GH LQVHULU SHUJXQWDV H FXUVRV QR VLVWHPD GDV VXDV GLVFLSOLQDV PLQLVWUDGDV� $OpP GLVVR� R� � � � � � � � � � � � � � �
SURIHVVRU WHP D RSomR GH YLVXDOL]DU RV DOXQRV FDGDVWUDGRV QR VLVWHPD� UHVXOWDGRV GRV� � � � � � � � � � � � �
TXHVWLRQiULRV GRV DOXQRV� SHUJXQWDV H FXUVRV LQVHULGRV QR VLVWHPD� 2 SURIHVVRU WDPEpP WHP D� � � � � � � � � � � � � �
RSomR GH H[FOXLU SHUJXQWDV H FXUVRV GR VLVWHPD� $ )LJXUD � DSUHVHQWD D iUHD DGPLQLVWUDWLYD� � � � � � � � � � � � � � �
�GHVHQYROYLGD�HVSHFLDOPHQWH�SDUD�GLVFHQWHV���

)LJXUD����ÈUHD�$GPLQLVWUDWLYD��'HVFULWR�SRU�DXWRULD�SUySULD���������

�
�

2 6LVWHPD 8QLFDOF SRVVXL XP HVFRSR EDVWDQWH DPSOR� SRLV SRGHUi DEUDQJHU WRGDV DV� � � � � � � � � � � � �
GLVFLSOLQDV GH 0DWHPiWLFD TXH VmR PLQLVWUDGDV QRV VHLV FXUVRV GH JUDGXDomR RIHUHFLGRV SHOR� � � � � � � � � � � � �
FDPSXV $OHJUHWH� &iOFXOR ,� &iOFXOR ,,� &iOFXOR ,,,� &iOFXOR 1XPpULFR� *HRPHWULD $QDOtWLFD�� � � � � � � � � � � �
ÈOJHEUD�/LQHDU��(TXDo}HV�'LIHUHQFLDLV�,��(TXDo}HV�'LIHUHQFLDLV�,,��GHQWUH�RXWUDV���

$V GLILFXOGDGHV TXH RV DOXQRV HQIUHQWDP QDV GLVFLSOLQDV GH 0DWHPiWLFD VH UHIOHWH QR� � � � � � � � � � � � �
HOHYDGR tQGLFH GH UHSURYDomR DSUHVHQWDGR SRU HVWHV FRPSRQHQWHV FXUULFXODUHV� 6HQGR DVVLP�� � � � � � � � � � �
MXVWLILFD�VH�R�GHVHQYROYLPHQWR�GHVWH�VLVWHPD�TXH�YLVD�FRQIURQWR�GHVWH�LPSDVVH��
�
��&216,'(5$d®(6�),1$,6�
�

2 VLVWHPD WHP FRPR SULQFLSDO SUHWHQVmR FRODERUDU SDUD R DXPHQWR GD TXDOLGDGH GH� � � � � � � � � � � � �
HQVLQR H DSUHQGL]DJHP GRV DOXQRV QDV GLVFLSOLQDV GH 0DWHPiWLFD� DOpP GH GHVSHUWDU LQWHUHVVH� � � � � � � � � � � � �
SRU SDUWH GRV DOXQRV SDUD HVVDV GLVFLSOLQDV� &RP HVWD IHUUDPHQWD ZHE� HVSHUD�VH REWHU XP� � � � � � � � � � � � � �
PHQRU tQGLFH GH UHSURYDomR� HYDVmR QDV GLVFLSOLQDV H DWp PHVPR HYDVmR GRV FXUVRV� XPD YH]� � � � � � � � � � � � � � �
TXH GLILFXOGDGHV QRV FXUVRV GH PDWHPiWLFD SRGHP GHVHVWLPXODU RV DOXQRV D SHUPDQHFHUHP QD� � � � � � � � � � � � �
8QLSDPSD���

3RU ILP� DSyV FRQFOXVmR WRWDO GR VLVWHPD H WHVWHV GH XVXiULR� HVSHUD�VH GLVSRQLELOL]DU� � � � � � � � � � � � �
QD �,17(51(7 �� GH IRUPD SHUPDQHQWH� TXHVWLRQiULRV GH GLDJQyVWLFR SDUD DV GLVFLSOLQDV GH� � � � � � � � � � � �
0DWHPiWLFD� RV TXDLV SRGHUmR VHU XWLOL]DGRV SRU WRGRV RV DOXQRV H SURIHVVRUHV GD� � � � � � � � � � � � �
81,3$03$��DVVLP�FRPR�SHOD�FRPXQLGDGH�H[WHUQD��
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�
�
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-$&,172� 6� �'HVLVWrQFLD QDV 8QLYHUVLGDGHV FKHJD D ���� �'LVSRQtYHO HP� � � � � � � � � �
�KWWS���ZZZ�MRUQDOFUX]HLUR�FRP�EU�PDWHULD��������GHVLVWHQFLD�QDV�XQLYHUVLGDGHV�FKHJD�D��
�!�$FHVVR��HP����GH�6HWHPEUR�GH�������
�
6,/9$ ),/+2� 5�/�/�� 027(-81$6� 3�5�� +,3Ï/,72� 2� 	 /2%2� 0�%�&�0� ������ �$� � � � � � � � � � � �
HYDVmR�QR�HQVLQR�VXSHULRU�EUDVLOHLUR ���,Q��&DGHUQRV�GH�3HVTXLVD��Y�����Q������S�����������


