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 I n math ematics ed ucation,  th e av ailab ility  and  interest in tech nological learning tools,  such  
as graph ing calculators,  h av e continued  to grow .   G raph ing calculators continue to present new  
ch allenges in th e teach ing and  learning of  math ematics.   A s K aput ( 1 9 9 2 )  suggests,  th ese new  
tech nologies resurrect ‘ age old  q uestions’  regard ing ed ucational goals and  appropriate 
ped agogical strategies,  as w ell as b elief s ab out th e nature of  sub j ect matter and  th e nature of  
learners and  th eir learning.   A d v ances in calculator tech nology  h av e prov id ed  an opportunity  f or 
ex ternal representations of  math ematical concepts,  especially  in processes of  learning ad v anced  
math ematics,  to b e presented  in an accessib le w ay  th rough  a multiple representational approach .  
 T h is sh ort session w ill present th e results of  a stud y  cond ucted  w ith  six ty -f iv e stud ents in 
f irst-term calculus courses at a small lib eral arts univ ersity .   I n th is course,  th e instructor used  and  
emph asiz ed  a multiple representational approach  f or instruction and  req uired  stud ents to use 
graph ing calculators.   T h e stud y  ex amines stud ents’  responses to task s presented  on a f inal 
ex amination,  and  presents d ata f rom interv iew  task s cond ucted  at th e end  of  th e calculus course.  
V ery  f ew  stud ies h av e b een completed  th at ex amine th e role of  th e graph ing calculator as used  b y  
th e stud ents and  th e stud ents’  ultimate possession of  conceptual und erstand ing v ia f luency  among 
representations or v ia th e d ev elopment of  a " w eb  of  connections"  among representations.   T h e 
research er w anted  to see w h ich  representation ( graph ical,  numerical,  or algeb raic)  or comb ination 
of  representations stud ents ch ose to use w h en th ey  solv ed  prob lems on th eir ow n.    
 A s D unh am ( 2 0 0 0 )  suggests,  w e need  to cond uct stud ies th at d ocument th e w ay  
calculators are used  b y  ind iv id ual stud ents,  in search  of  answ ers to q uestions such  as w h at k ind s 
of  stud ents use th e graph ing calculator,  h ow  d o th ey  use it,  and  w h en are th ey  using it and  f or 
w h at k ind  of  task s.   A lso,  f ew  stud ies th us f ar in th is realm ex amine how th e calculator is b eing 
used  b y  th e stud ents ( e. g. ,  as a tool f or ex ploratory  or conf irmatory  purposes and / or f or graph ical 
or numerical representations) .   F urth ermore,  ev en th ough  many  of  th e ref orm calculus curricula 



do incorporate this kind of multi-representational instruction,  the sub seq uent modeling  of such 
approaches as used b y  students w ith ex perience and access to a g raphing  calculator ( for ex ample,  
w hen they  solv e calculus prob lems on their ow n that contain unfamiliar functions to them)  has not 
alw ay s b een ex amined.   T herefore,  this study  included limit and deriv ativ e prob lems for the 
students to solv e w hich contained a v ariety  of functions,  including  some that w ere unfamiliar 
functions to the students ( or w ith w hich they  had little limit and deriv ativ e ex perience w ith)  at the 
C alculus I  lev el.   S pecifically ,  the study  attempted to understand w hich mode( s)  of representation 
the students chose to w ork in;  w hen the g raphing  calculator w as used and b y  w hat ty pe of 
students ( successful v s.  unsuccessful) ;  and w hether students used the g raphing  calculator as an 
ex ploratory  or confirmatory  tool.   T he data prov ides insig ht into students’  conceptual 
understanding  and representational know ledg e and fluency .  
 A  primary  g oal of mathematics instruction at any  lev el is to aid students in b uilding  
accurate and rich concept imag es and understanding s.   A nd if the streng th of these imag es is 
measured b y  the v isualiz ation and " w eb  of connections"  of multiple representations ( g raphical,  
numerical,  and alg eb raic)  of these concepts,  then the role of the g raphing  calculator and how  it 
affects the process b y  w hich students maintain these representations of the concepts is of utmost 
importance.  
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