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A b st r a ct    
T he  e m p ha si s on  t e chn ology-e n ha n ce d  le a r n i n g i n  t he  m a t he m a t i cs d e p a r t m e n t  a t  t he  B or ou gh of  
M a n ha t t a n  C om m u n i t y C olle ge  i s a b ov e  a n d  b e yon d  w ha t  cou ld  b e  e x p e ct e d  a t  a  t yp i ca l t w o ye a r  
colle ge .   I n  f a ct ,  t he  u se  of  t e chn ology i n  ou r  d e v e lop m e n t a l p r ogr a m  ha s b e e n  r e p or t e d  a s w e ll 
a he a d  of  m ost  f ou r -ye a r  colle ge s.   E q u a lly i m p or t a n t  how e v e r ,  i s ou r  d e p a r t m e n t ’ s st u d e n t  
or i e n t e d  a p p r oa ch t o le a r n i n g w hi ch e m p ha si z e s m a t he m a t i ca l t hi n k i n g a n d  r e a son i n g.   V a r i ou s 
p r oj e ct s i n v olv e  si gn i f i ca n t  w r i t i n g a ssi gn m e n t s a n d  i n t e r p r e t a t i on  of  d a t a .   I n  cou r se s r a n gi n g 
f r om  d e v e lop m e n t a l m a t he m a t i cs t o st a t i st i cs t o ca lcu lu s,  i n n ov a t i v e  i n st r u ct i on a l a ct i v i t i e s a r e  
cou p le d  w i t h st a t e -of - t he -a r t  t e chn ology i n  or d e r  t o op t i m i z e  st u d e n t  p e r f or m a n ce  a n d  
sa t i sf a ct i on .    
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I n t r od u ct i on  
 
T he  e m p ha si s on  t e chn ology-e n ha n ce d  le a r n i n g i n  t he  m a t he m a t i cs d e p a r t m e n t  a t  t he  B or ou gh of  
M a n ha t t a n  C om m u n i t y C olle ge  i s a b ov e  a n d  b e yon d  w ha t  cou ld  b e  e x p e ct e d  a t  a  t yp i ca l t w o ye a r  
colle ge .   I n  f a ct ,  t he  u se  of  t e chn ology i n  ou r  d e v e lop m e n t a l p r ogr a m  ha s b e e n  r e p or t e d  a s w e ll 
a he a d  of  m ost  f ou r -ye a r  colle ge s.   O u r  u se  of  C D -R O M  b a se d  sof t w a r e ,  gr a p hi n g ca lcu la t or s a n d  
com p u t e r  a lge b r a  syst e m s,  a s w e ll a s w e b -b a se d  a n d  m u lt i m e d i a  p or t f oli os i s w e ll d ocu m e n t e d .   I n  
a d d i t i on  t o ou r  d e p a r t m e n t a l m a t he m a t i cs la b or a t or y,  d e d i ca t e d  la b or a t or i e s w i t h sp e ci a li z e d  
sof t w a r e  a r e  u se d  f or  cla ssr oom  i n st r u ct i on  i n  ou r  ca lcu lu s a n d  st a t i st i cs cou r se s.  
 
E q u a lly i m p or t a n t  t o ou r  t e chn ologi ca l f ocu s i s ou r  d e p a r t m e n t ’ s i n st r u ct i on a l p e d a gogy.   W e  ha v e  
d e v e lop e d  v a r i ou s le a r n i n g a ct i v i t i e s t ha t  he lp  st u d e n t s u se  t e chn ology t o m a x i m i z e  t he i r  
m a t he m a t i ca l t hi n k i n g a n d  r e a son i n g sk i lls.   A t  a ll cou r se  le v e ls,  a  v a r i e t y of  p r oj e ct s i n v olv e  
si gn i f i ca n t  w r i t i n g a ssi gn m e n t s a n d  i n t e r p r e t a t i on  of  d a t a .   F or  e x a m p le ,  st a t i st i cs i n st r u ct or s ca n  



choose from a portfolio of class projects designed by our faculty (and custom published).  
A lthough they v ary by topic,  all of them focus on data analysis using a graphing calculator or 
spreadsheet softw are (such as S P S S  or M icrosoft E x cel).  T he projects also req uire students to 
interpret and ex plain the implications of findings.  C alculus students receiv e w eek ly laboratory 
instruction in M aple and are req uired to complete projects w ith similar goals.  T hese projects 
become part of each student’ s portfolio. D ev elopmental mathematics students hav e access to 
computeriz ed instruction in algebra including an ex tremely popular self-paced assessment test.   
 
S tudents regard these learning activ ities as positiv e enhancements to their mathematics education.  
F urthermore,  most report that they hav e come to appreciate how  the pow er of technology can 
“ free”  them from number crunching,  and instead allow  interpretation of more adv anced sets of 
data.   
 
T he follow ing statistics and calculus projects demonstrate how  our department combines the 
psychology of education w ith state-of-the-art technology to optimiz e student learning. 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Using "Live" Data From a Statistics Class 
  
B orough of M anhattan C ommunity C ollege 
I ntroduction to S tatistics 
D r. F red P esk off 
 
P roject:   U sing " L iv e"  D ata F rom a S tatistics C lass 
   
I ntroduction:  H av e you ev er w ondered about your fellow  classmates?   H av e you ev er ask ed 
(yourself or another student) how  old your classmates are or if they hav e children?   C uriosity is 
natural.  H ere is your opportunity to satisfy your curiosity and practice calculating statistics at 
the same time.  T he data for this project w as anonymously collected from your class.  Y ou w ill 
be analyz ing it and eq ually important,  interpreting it.  I n addition to calculating certain statistics 
from a " real liv e"  sample (of w hich you are a part),  you w ill be rev iew ing the concepts of 
correlation and independence.  U sing the technology below  w ill enable you to spend less time 
" crunching"  the data and more time think ing about the meaning of the statistics. 
 
I nstructions:  Y ou may use the technology of your choice to complete this project.  T he T I - 
8 3 +  G raphing C alculator and M icrosoft E x cel are tw o good options.  R emember to show  all 
calculations or attach printouts.  A ny q uestions req uiring interpretation should be answ ered as 
clearly as possible,  preferably in a few  sentences. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
C onsider the follow ing data collected anonymously in class.  E ach row  represents the follow ing 
information for a giv en student recorded in the order below :    
 
student number,  age in years,  number of children. 
 



You may wish to recopy the data as a table with seventeen rows and three columns before 
entering  it on your computer or calculator.  
 
1 ,  2 3 ,  0  
2 ,  2 1 ,  0  
3 ,  2 0 ,  0  
4 ,  2 1 ,  1  
5 ,  2 4 ,  0  
6 ,  2 2 ,  0  
7 ,  2 3 ,  0  
8 ,  1 9 ,  0  
9 ,  4 5 ,  2  
1 0 ,  2 0 ,  0  
1 1 ,  2 0 ,  0  
1 2 ,  2 3 , 0  
1 3 ,  2 2 ,  3  
1 4 ,  2 2 ,  0  
1 5 ,  3 3 ,  2  
1 6 ,  3 5 ,  2  
1 7 ,  3 8 ,  3  
 
Q uestions:  
 
1 .   C alculate the mean,  median,  and mode for the variable ag e.  
 
2 .   W hich of the above statistics ( if any)  most accurately describes this data set?   J ustify your        
answer.  
 
2 .   C alculate the rang e,  variance,  and standard deviation.  
 
3 .    E x plain what the rang e and standard deviation tell about this data set.    
 
4 .   W hat information does the standard deviation g ive that the mean does not?   W hy is this            
important?  
 
5 .   C alculate the correlation coefficient r between ag e ( x )  and number of children ( y) .    
 
6 .   C arefully ex plain what the value of r ( its sig n and its mag nitude)  sug g ests about the                
relationship between the two variables.  
 
7 .   I s the relationship between ag e and number of children what you would have predicted for       
your class?   W hy or why not?  
 
8 .   C onstruct a two by two conting ency table that contains freq uency counts of the number of        
students who have children ( one or more)  vs.  students who do not.   Your table should also         



display the number of students who are at least 23 years old in comparison to those who are        
22 years or less.   T he table should contain four cells which report j oint  freq uencies.   U se the        
table to answer the remaining  four q uestions.    
 
9 .   W hat is the probability that a randomly selected student will hav e no children?  
 
1 0 .   W hat is the probability that a randomly selected student will be at least 23 years old and         
 hav e children?  
 
1 1 .   A re the v ariables ag e and number of children independent?   M ak e a j oint probability         
distribution and test its four cells to answer this q uestion.    
 
1 2.   D oes your answer to the prev ious q uestion seem reasonable based on the correlation               
coefficient calculated abov e ( in q uestion fiv e) ?   W hy or why not?   
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Multimedia Based Calculus with E-f o lio s 
 
B oroug h of M anhattan C ommunity C olleg e 
D r.  P atricia W ilk inson 
D r.  L awrence S her 
 
T his “ proof of concept”  proj ect is dev eloping  a combination of prototype web-based and 
traditional educational material for electronic portfolios in calculus courses,  and for presentation of 
student mathematics research.   T his subj ect of study integ rates computer prog ramming ,  art and 
desig n and v ideo production techniq ues to conceptualiz e,  desig n,  construct,  test and distribute 
multimedia presentations in calculus.   S ince multimedia is a young  discipline,  v ery little org aniz ed 
teaching  material,  especially at the underg raduate lev el,  is av ailable.   T he product in this proj ect is 
intended to fill this v oid and help students acq uire q uality training  in an area of ex pertise,  which is 
currently in tremendous demand from the M ultimedia and W orld W ide W eb industries.    
 
I nitially,  the proj ect will dev elop a multimedia e-book  throug h the use of the internet,  a lab manual 
and instructor’ s g uide,  for enhancing  calculus computer based proj ects and student research for 
internet presentation.   T he targ eted audience is first term calculus and mathematics research 
students.  A ctiv ities will include constructing  web modules that consist of laboratory notes and 
research problem sets with link s to appropriate sources of information and software tools.   T he 
modules will enable students to learn throug h a hands-on problem solv ing  approach.  
 
A  maj or feature of the B oroug h of M anhattan C ommunity C olleg e’ s calculus prog ram is the 
written communication of mathematical ideas.   O ur style of “ print calculus portfolios, ”  where each 
student presents in print his or her best proj ect coupled with a narrativ e ex plaining  why that proj ect 
was selected and what was learned from it,  was the first of fiv e national models featured in the 
A merican S ociety of E ng ineering  E ducation J ournal’ s cov er story on portfolios ( A S E E  P rism,  
M arch 1 9 9 6 ) .  
Student Views of the B or oug h of M a nha tta n C om m unity  C ol l eg e 



Calculus Experience    
 

An African American student’s directly quoted view: 
 
“I n all my calculus ex p erience,  th is semester was th e g reatest b ecause I  
never made th at advanced use of comp uters to solve p rob lems.   B efore,  
everyth ing  was b ased on my th ink ing  and my cap ab ilities of solving  long  
and tedious equations.   C omp uter software such  as M ap le or D erive 
h elp ed me b y cutting  in h alf th e time I  h ad to sp end in order to comp lete a 
p rob lem.   I t didn’t tak e away th e b urden and sometime p leasure of solving  
a p rob lem,  b ut h elp ed me in doing  th e calculation. ”  
 
 
 
O ur dep artment is p roud th at th e p rog ram h as value b eyond th e students 
for wh om it was desig ned.   An international student’s op inion follows: 
 
“W h en I  was a senior in h ig h  sch ool,  I  g ot a math  sch olarsh ip  in R ussia.   
T wenty oth er students and I  were selected from all over th e world for a 
math  camp  in M oscow.   At th e end of th e camp ,  I  rank ed th e th ird among  
th e twenty students in writing  equations for different k inds of g rap h s.   
W h en we g ot th is p roj ect,  I  th oug h t it would b e a waste of time for me to 
do it,  b ut in reality I  was wrong  b ecause it mastered my sp eed and sh owed 
me h ow to avoid doing  any mistak es.   I n conclusion,  frank ly I  th oug h t at 
th e b eg inning  of th is course,  th at I  wouldn’t learn anyth ing .   B ecause I  
already finish ed C alculus and took  more advanced courses in math ,  I  
th oug h t it would b e a waste of time to b e in th is class.   B ut after I  started 
doing  th e p roj ects and using  th e comp uter software,  I  found myself 
learning  someth ing  totally new and unex p ected. ”  
 
 
 
 
 
 


