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The proposed Bachelor of A r t s  P~ogzain i n  Cozputer and Informat ion  Sc iexce  i s  designed 
a s  a form of g e n e r a l  educa t ion  f o r  a  t e c h n o l o g i c a l  s o c i e t y  and a i r s  t o  i n t e g r a t e  t h e  
t h r e e  computer c u l t u r e s  (cor~puter  technology,  ccxputer  na therca t ics ,  znC cozputer  s c i e n c e )  
w i t h i n  t h e  t r a i n i n g  of l i b e r a l  a r t s  s p e c i a l i s t s  I-ho tiill be  a s s i s t e d  t o  e s q u i r e  s i g n i f i -  
c a n t  mathematical  s k i l l s  i n  computer and informat ion  sc i ence .  !,Tithin t h i s  p r c g r a ,  
comprrter s c i ence  i s  viewed a s  t h e  s tudy  of ccnputer  systems frci?, t h e  ?olct cf v i e v  of 
computer a r c h i t e c t u r e ,  systerns so f tware ,  and t h e o r e t i c s .  Close ly  a s s o c i a t e d  w i t h  
newer t e c h ~ o l . o g i c a 1  developments i n  t h e  f i e l d  of c c m u n i c a t i o n s ,  t h e  proposed p r o g r m  
i n c l u d e s  t h e  s tudy  of t h e  o rgan iza t ion  and adz l in i s t r a t i on  of i ~ f o m a t i c n  through t h e  

b e s i g n ,  a n a l y s i s ,  r e p r e s e n t a t i o n ,  and a p p l i c z t i o n  of a l g c r i t i m s  on cczpuf e r s .  The 
curr iculuoi  provides  f o r  e s s e n t i a l  backgrounds r:hile, a t  t h e  s a e  t i r e ,  p repa r ing  t h e  
s t u d e n t  t o  work a s  an  app l i ed  mathematician a s  w e l l  a s  a coniputer s c i e n t i s t .  

- M I Y T ; G + . A t  LlAl53"1 PiRSGN 

D r .  Thomas A .  P o r t e r  
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T I I .  PROGIWI JUSTIFT CA'L'ION (Educational Impact) . 
A. This  program i s  i n  accord with t h e  mission of Eastern Connecticut S t a t e  

College and t h e  mission of t h e  Board of Trus tees  f o r  S t a t e  Colleges of 

Connecticut.  The academic master p lan  f o r  Eastern Connecticut S t a t e  

College inc ludes  t h i s  program a s  a  proposed new o f f e r i n g  i n  t h e  1979-80 

t ime tab le ,  with two a d d i t i o n a l  p o s i t i o n s  proposed by 1982. This  combined 

academic and occupational  program i s  a l s o  i n  keeping wi th  the  Board of 

Higher Education's s t a n c e  on educat ional  planning chal lenges  viewed a s  

f oppor tun i t i e s  t o  provide improved educa t iona l  o f f e r i n g s  wi th in  a 

dynamic and responsive system of h igher  education f o r  the  S t a t e  of 

Connecticut.  . 

B .  Rela t ionship  t o  o t h e r  p rogram.  

1. The L i b e r a l  A r t s  major i n  Computer and I n f o m a t i o n  Science i s  

w e l l  s u i t e d  t o  t h e  q u a l i f i c a t i o n s  of our p resen t  f a c u l t y .  The 

program, s i m i l a r  t o  one recormended i n  t h e  March, 1975 i s s u e  of 

- t h e  Journa l  of t h e  Math. Associa t ion  of America, c a r r i e s  a heavy 

mathematics emphasis. The ca lcu lus  and d i f f e r e n t i a l  equat ions  

*- courses  a r e  taught  by a l l  t h e  members of t h e  department. The 

two advanced math courses requi red  i n  t h e  new p r o g r m ,  S e t  Theory 

(Math 300) and Real Analysis  I (>lath 420), can be taught  by any 

one of t h e  s t a f f ,  though they a r e  usua l ly  handled by Harkness and 

.  ent ton, t h e  s t a f f  members who a r e  c h i e f l y  concerned with t h e o r e t i c a l  

mathematics. The in t roduc to ry  programming langauge courses i n  

For t ran  (CIS 111) and Cobol (CIS 115) can be taught  by C a r t e r ,  

Geissert, Duchow and.Ferbrache,  though t h e  l a t t e r  two u s u a l l y  

handle t h i s .  The advanced computer and information sc ience  courses  

can be taught  by the  fol lowing q u a l i f i e d  i n s t r u c t o r s ,  with the  p r in -  

c i p a l  i n s t r u c t o r ' s  name underl ined (new cour.ses arc marked with a 

star (*): 



Course CIS # T i t l e  I n s t r u c t o r s  

*300 Assembly Lznguage Prog Duchow, Ferbrache** 
350 Numerical P a a l y s i s  C a r t e r ,  U e i s s e r t ,  Kenton 
360 Opera t ions  Research . C a r t e r ,  G e i s s e r t  , Sharlow 

*370-1 Systems Design Duchow, Ferbrache  
*420 Advanced P r o g r m i n g  Lang. C a r t e r ,  Duchow, Ferbrache  
*430 Compiler Wri t ing Duchow, Ferbrache  
*460 E l e c t r o n i c  Data Process ing  Duchow, Ferbracbe  

**David Ferbrache,  new p o s i t i o n  added 1978-79. 

Other courses  i n  Conp. and In fo .  Science t i l l  be added t o  meet t h e  ex- 
I 

I 

pected  s t u d e n t  demand. Of t h e  c u r r e n t  n e t h  majors ,  approximately 50X 
I I 

of t hose  reachinp  t h e  s e n i o r  yea r  have i n d i c a t e d  s e r i o u s  c o n s i d e r a t i o n  i ~ 
of a CIS major ,  were i t  a v a i l a b l e .  Among f r e s h e n ,  t h e  percentage  i s  

h ighe r .  Some of t h e  s t u d e n t s  who do n o t  cont inue  t h e i r  math major beyond 

t h e  freshman o r  sophomore yea r  e i t h e r  t r a n s f e r  t o  ano the r  s choo l  t o  g e t  

a computer s c i e n c e  major ,  o r  change t o  ano the r  major x i t h i n  t h e  c o l l e g e .  

2. S i m i l a r  academic programs i n  Connect icu t ,  (as  of d a t e  of f i r s t  s c h i s s i o n  
1977-78) 

.Of t h e  S t a t e  Col leges ,  on ly  C e n t r a l  has  a major i n  Conputer Sc ience ,  

- , 
- whi l e  Southern and Western have concen t r a t ions  i n  t h e  a r e a .  C e n t r a l h e s  

&bout seventy- f ive  s t u d e n t s ,  wh i l e  Southern and Western have about  

t h i r t y  each. In Connect icut ,  Yale, t h e  U n i v e r s i t y  of Connect icut  and 

t h e  Har t fo rd  Graduate Center  (R.P.I.) have major p r o g r a m ;  Ysle h a s  a 

major i n  mathematics/computer s c i e n c e  and a major i n  coinputer s c i e n c e  

w i t h  a combined enro l lment  of about  t h r i t y - f i v e  s t u d e n t s ;  t h e  U n i v e r s i t y  I 
of Connect icut  has  about s i x t y  advanced s t u d e n t s  and R.P.I.  h a s  about  I 
220 s t u d e n t s  (mostly par t - t ime)  e n r o l l e d  i n  its Mas te r ' s  program. S e v e r a l  I 
o t h e r  c o l l e g e s  i n  Connect icut  have concen t r a t ions  i n  computer s c i ence :  

t h e  Coast Guard Academy (20 s t u d e n t s ) ,  t h e  U n i v e r s i t y  of Kew Haven 

(35 s t u d e n t s ) ,  Vesleyan U n i v e r s i t y  (25 s t u d e n t s ) ,  T r i n i t y  Col lege  and 

the  Un ive r s i t y  of Bridgeport .  

C ,  F u t u r e  out look  ( s o c i a l  need,  s o c i a l  change). 

There i s  l i t t l e  doubt t l int  a technological age r e q u i r e s  c i t i z e n s  ~ ~ h o  



w i l l  b r ing  t o  t h e i r  s o c i e t y  humanis t ic  v a l u e s  a s  w e l l  a s  techno- 

l o g i c a l  e x p e r t i s e .  The proposed program w i l l  p rovide  a c c e s s  t o  b o t h ,  

. .. . . and w i l l  en su re  d e l i v e r y  w i t h i n  t h e  s t a t e  system of post-secondary 
. . 

educa t ion  of modern concepts  and s k i l l s  i n  math and computer 

s c i e n c e s  t o g e t h e r  w i t h  t r a d i t i o n a l  v a l u e s  and l e a r n i n g .  S a t i o n a l l y ,  

computer s c i e n c e  i s  one of t h e  fas tes t -growing  p r o f e s s i o n a l  c a r e e r s .  

Within t h e  s t a t e ,  numerous o p p o r t u n i t i e s  f o r  e n p l o ] r ~ e n t  a r e  a v a i l -  

a b l e  i n  a  wide v a r i e t y  of p u b l i c  and p r i v a t e  s e t t i n g s .  Xost 

c e r t a i n l y ,  compdter technology w i l l ,  i n  t h e  f u t u r e ,  inform and 

assist ece ry  f i e l d  of human endeavor.  I n  o rde r  t o  avoid t h e  danger . 

voiced i n  New England more than  a  cen tu ry  ago by Ralph lialdo E ~ e r s o n ,  

"Things a r e  i n  t h e  s a d d l e  and they  a r e  r i d i n g  mankind,'' t h e  proposed 

program would aim t o  p repa re  s t a t e  c o l l e g e  g radua te s  k i t h  t h e  

t e c h n i c a l  s k i l l s ,  humanis t ic  v a l u e s ,  and s o c i a l  awareness needed t o  

- provide  human and e t h i c a l  c o n t r o l s  f o r  man's technology, t o g e t h e r  

w i t h  t h e  c o m u n i c a t i o n a l  s k i l l s  needed t o  a r t i c u l a t e  i t s  v a l u e s  and 

shape i t s  f u t u r e .  The program w i l l  be  a c c e s s i b l e  t o  t h e  same s t u d e n t  

popu la t ion  which now man i fe s t s  an a p t i t u d e  f o r  an  i n t e r e s t  i n  

mathematics and computer s c i e n c e  and w i l l  p rovide  a r i g o r o u s  d i s c i p l i n e  

s u i t e d  t o  t h e  needs and a b i l i t i e s  of t h e  s t a t e  c o l l e g e  s t u d e n t  with- 

o u t  be ing ,  i n  any sense ,  an " e l i t i s t "  program. I n  zin age of over-  

abundant i n fo rma t ion ,  g radua te s  of t h i s  proposed new program w i l l  

b e  b e t t e r  a b l e  c o g n i t i v e l y  and p r a c t i c a l l y  t o  p roces s  i n fo rma t ion  

and t o  perform o t h e r  e s s e n t i a l  p roces ses  w i t h  unders tandings  and 

s k i l l s  acqui red  i n  working toward t h e  b a c h e l o r ' s  degree  i n  Computer 

and 'Information S ~ i e n c c . ( 3 X  of s t u d e n t  S.A.T. Math s c o r e s  f o r    as tern's 

1977 freshman c l a s s  were 600 o r  over  (2% o f - 1 9 7 8 ' s  f reshmen),  on ly  

s l i g h t l y  lower than t h e  n a t i o n a l  norm ( 4 % ) ,  and 15% scored  500 o r  ove r  

i n  1977, 16% i n  1978 (nat ional .  nornl 212)) .  



f 

6 
D, Student demand and c i t i z e n  i n t e r e s t .  

1. Prov is ions  made t o  i d e n t i f y  pcospect ive students, The Co l lege 's  

O f f i c e  o f  Admissions and Records repor t s  from s t a f f  experience i n  
. . 

v i s i t s  t o  h i g h  schools and in te rv iews  a great  i n t e r e s t  among pros-  

.- pect  i v e  c o l  lege students concerning the  computer sciences as t h e i  r 
. . 

intended area o f  study. Most o f  these students do no t  now come 

t o  Eastern. O f  s tudents who a c t u a l l y  do l i s t  Eastern as one o f  -..- _ .  
- .-= -.. .- the  co l leges o f  t h e i r  choice,  a recent  r e p o r t  by the Admissions 

Tes t ing  Board o f  the Col lege Board, ( ~ a n u a r y  1979 "A.T.P. Sumary  

High1 i g h t s  o f  t he  1977 and 1978 Freshman Class, Eastern Connect icut  

S ta te  College") shows t h a t  a h ighe r  percentage than the n a t i o n a l  

norm l i s t e d  computer sc ience as t h e i r  intended area o f  s tudy  a t  

Eastern: 2 % 0 f  students tes ted  n a t i o n a l l y  i n  1977 and 1978 

l i s t e d  computer science as t h e i r  intended major; o f  the students 

whose scores were sent  t o  Eastern i n  1977, 2% chose computer 

science; i n  1978 t h a t  number had r i s e n  t o  3%, w i t h  a corresponding 

increase i n  student  numbers. O f  the  c u r r e n t  math majors now i n  

sen io r  year, 50% have ind i ca ted  they would have been i n t e r e s t e d  

i n  a Computer and ln fo rmat ion  Science major i f  such a program 

had been avai lab le .  Among freshmen, t h e  i s  even h igher.  

Academic advisement shows t h a t  some students who have l e f t  Eastern 

a f t e r  freshman o r  sophomore year d i d  so t o  take advantage o f  

computer sc ience programs elsewhere. A few have changed majors 

w i t h i n  the  i n s t i t u t i o n .  The O f f i c e  o f  Academic Advisement records 

f o r  J u l y  1978 show 62 students w i t h  a declared major i n  Mathematics, 
I 

w i t h  an a d d i t i o n a l  27 i n  Mathematics-Data Processing, and 3 more 

w i t h  a concent ra t ion  i n  Mathemat ics-Secondary Education. The . 

c u r r e n t  ECSC ca ta log  l i s t s  a minor  in 'computer In fo rmat ion  Science . . 



t h a t  serves'mathematics majors, 1 i b e r a l  a r t s  non-math majors, wi t h  

a separate Business Track f o r  s tudents i n  ~usiness/Economics. These 

t racks  are a l s o  h e l p f u l  i n  i d e n t i f y i n g  prospect ive  students. 

. . 2, Estimated student  enrol lment.  
3 .  

1979-80 1980-81 8 2 1982-83 1983-84 
'.. . . - - .  

1979-80 est imates are p red ica ted  on i ncomi ng freshmen preferences 

and a few changys o f  major among students c u r r e n t l y  en ro l l ed .  

L i m i t a t i o n s  w i l l  be imposed on numbers u n t i l  equipment needs can 

be handled (plans c u r r e n t l y  i n  progress) and s t a f f  added. As 

s h w n  i n  I I i  B, 1, p resent  s t a f f i n g  can accomodate the  i n i t i a l  

stages o f  t h e  program, 

3. Placement and/or s tudent  f o l  low-up. 

Since complet ion o f  i n t e r n a l  p lann ing f o r  t h i s  program (Nov. 1977) 

the chairman o f  the Department o f  Mathematical Sciences has been 

a c t i v e l y  engaged i n  e x p l o r i n g  w i t h  area business and corpora te  

leaders the  p o s s i b i l i t y  o f  i n te rnsh ips  and employment o p p o r t u n i t i e s  

f o r  s tudents i n  t h i s  program. The Dean o f  A r t s  and Sciences has 

a l s o  contacted John Marsh, Technical D i r e c t o r  o f  the new I .T,T. 

Communications Center i n  She1 ton, i n  response t o  an August 1978 

i t em i n  the  H a r t f o r d  Courant and W i l l i m a n t i c  Chron ic le  c i t i n g  

D i r e c t o r  Marsh's d i f f  i c u l  t y  f i n d i n g  75 corn~un ica t ions  engineers, 

computer s c i e n t i s t s  and programmers t o  s t a f f  the  new f a c i l i t y .  

t,T.T. has expressed an i n t e r e s t  i n  the  proposed program and t h e i r  

Lab D i r e c t o r  and D i r e c t o r  o f  Software Technology have agreed t o  . 

meet w i t h  department s t a f f  t o  a r r a n g e - f o r  s tudent  i n t e r n s  znd t o  
. . 
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a d v i s e  c o n c e r n i n g  t h e  p rog ram i t s e l f .  In a d d i t i o n ,  Michel  

Goui 1 l o u d ,  Di r e c t o r  o f  t h e  S c h l  umberger-Dol l  R e s e a r c h  C e n t e r  i n  

R i d g e f i e l d ,  h a s  i n fo rmed  t h e  Dean o f  Arts and S c i e n c e s  o f  SDRC's 

i n t e r e s t  i n  h i r i n g  qua1 i f i e d  1 i b e r a l  a r t s  g r a d u a t e s  f r o m  t h e  p r o -  

gram and i n  p l a c i n g  s t u d e n t  i n t e r n s ;  t h e r e  i s  a l s o  a p o s s i b i l i t y  

o f  s c h o l a r s h i p s  a v a i l a b l e  f rom t h e  S c h l u m b e r g e r  F o u n d a t i o n  (which  

s t i p u l a t e s  t h e  CIS m a j o r  must  b e  accompanied  by a m i n o r  i n  E n g l i s h  

or Communica t ions ,  p a r t i c u l a r 1  y w r i t  i n g )  and  f r o m  o t h e r  c o r p o r a t i o n s  

c o n t a c t e d  by t h e  d e p a r t m e n t  cha i rman .  The  D i r e c t o r  o f  Career 
r 

P l a n n i n g  and P lacemen t  would be  d i r e c t l y  i n v o l v e d  w i t h  t h e  d e p a r t -  

ment  and s t a f f  i n  a s s i s t i n g  s t u d e n t s  by  means o f  p l a c e m e n t  and  

f o l l o w - u p  p r o c e d u r e s  now i n  e f f e c t  f o r  e x i s t i n g  programs a t  E a s t e r n .  

The  d e p a r t m e n t  a l r e a d y  h a s  a v e r y  a c t i v e  i n t e r n s h i p  p rog ram f o r  

c o l l e g e  o r  i n d u s t r i a l  e x p e r i e n c e  i n  c o m p u t e r  s c i e n c e  o r  o p e r a t i o n s  

r e s e a r c h  making f u r t h e r  p l a c e m e n t s  i n  i n t e r n s h i p  s i t u a t i o n s  no 

problem.  A s  i s  d o n e  now, t h e  s t u d e n t  w i l l  g a i n  e x p e r i e n c e  i n  u s i n g  

s k i 1  1 s  l e a r n e d  d u r i n g  t h e  f i r s t  t h r e e  y e a r s  o f  s t u d y .  S u p e r v i s i o n  

problem.  A s  i s  d o n e  now, t h e  s t u d e n t  w i l l  g a i n  e x p e r i e n c e  i n  u s i n g  

. - .  . ,.....-. .,-..led d u r i n g  t h e  f i r s t  t h r e e  y e a r s  o f  s t u d y .  S u p e r v i s i o n  

w i l l  b e  p r o v i d e d  by b o t h  t h e  employe r  and  t h e  i n t e r n s h i p  c o o r d i n a t o r .  

The D i r e c t o r  o f  C a r e e r  P l a n n i n g  and  P l a c e m e n t  (ECSC) i s  o f  t h e  

o p i n i o n  t h a t  t h i s  i s  a v e r y  m a r k e t z b l e  p rog ram;  t h e  D i r e c t o r  o f  

Admiss ions  and R e c o r d s  CECSC),be l ieves  i t  tdll be a n  e f f e c t i v e  r e s p o n s e  

t o  p r o s p e c t i v e  s t u d e n t  n e e d s  and w i l l  p r o v e  u s e f u l  i n  r e c r u i t m e n t .  

Open h e a r i n g s  h e l d  by t h e  F i v e  Year Academic F l a s t e r  P l a n  Commit tee  

d u r i n g  t h e  f a l l  1 9 7 8  semester reveal g e n e r a l  f a c u l t y  s u p p o r t  f o r  



1. The proposed new program i n  Computer Information Sciences combines 

two f e a t u r e s  i n  demand today by p rospec t ive  employers: a s t rong  

foundation i n  genera l  educat ion ,  inc luding improved comunica-  

t i o n s  s k i l l s ,  va lues  c l a r i f i c a t i o n ,  and cogn i t ive  s k i l l s . ; . . - - .  

- .---,. .- together  wi th  s t r u c t u r e d  development of mathematical s k i l l s  i n  

computer and information sc iences .  Following the  lead  of p e r - -  

sonnel  management who urge g r e a t e r  d i v e r s i f i c a t i o n  among l i b e r a l  

a r t s ' g r a d q a t e s  and t h e  a c q u i s i t i o n  of marketable s k i l l s ,  s t u d e n t s  

- fol lowing t h i s  proposed curriculum w i l l  be prepared t o  work a s  

appl ied  mathematicians and/or computer s c i e n t i s t s  and w i l l  be 

prepared a s  educated persons t o  cope wi th  and p a r t i c i p a t e  i n  t h e  

technologica l  world of work and l e i s u r e ,  Since corrputer uld 

information sc iences  comprise a r a p i d l y  growing f i e l d  t h a t  w i l l  

continue t o  expand, graduates  having the  f l e x i b i l i t y  produced 

by t h e  s t rong  mathematical background and computer s k i l l s  i n t e g r a l  

t o  t h i s  program can be expected, i n  t h e  fo reseeab le  f u t u r e ,  t o  *. 

f i n d  ready employment i n  both p u b l i c  and p r i v a t e  s e c t o r s .  Of 

the many corpora te  in terv iews arranged by t h e  Di rec to r  of Career 

Planning and Placement on campus s i n c e  January 1978 ( th ree  of 

these  s p e c i f i c a l l y  f o r  majors i n  t h e  Department of Mathematical 

Sciences) ,  t h e  ma jo r i ty  of personnel  management emphasize t h e  need 

f o r  s t rong  background i n  computer sc ience ,  wi th  f luency i n  F o r t r a n  

and Cobol p a r t i c u l a r l y  necessary;  however, i t  was a l s o  i n d i c a t e d  

- t h a t  management r equ i res  f l e x i b i l i t y  among graduates  i n  t h e  ac- 

w q u i s i t i o n  .of on-s i te  s k i l l s  through Eol.lot;-up t r a i n i n g  provided 

by each company. For t h i s  r eason,  and reasons c i t e d  above, t h e  



i nc lus ion  i n  t h i s  program of sof tware  engineering (manufacturer 

programming), systems a n a l y s i s  (user designed programs), l o g i c a l  

des ign,  and computer a r c h i t e c t u r e  should g r e a t l y  enhance t h e  maiket- 

a b i l i t y  of s k i l l s  acquired by s tuden t s  i n  t h e  program and y e t  remain 

wi th in  t h e  range of mathematical a b i l i t i e s  of t h e  s t a t e  c o l l e g e  

undergraduate s tudent  a s  manifest  i n  cu r ren t  e n r o l l ~ e n t s .  
. . - - .  

2. Profess iona l  and t e c h n i c a l  advisory groups a s  appropr ia t e .  
---*,. .. 

Using a s  b a s i c  models t h e  approaches suggested i n  the  o f f i c i a l  

jou rna l  of t h e  Mathematics Associat ion of America (&erican - 
d' 

Mathematical Monthly, March 1975) and the  Dartmouth College 

I I  computer l i t e r a c y "  programs, t h e  proposed program i n  Computer and 

Information Science \"as formulated wi th  t h e  a s s i s t a n c e  of i n t e r n a i  

s t a f f ,  members of t h e  ECSC Department of Mathematical Sciences ,  

i n  consu l t a t ion  wi th  t h e  Univers i ty  of Connecticut Conputer 

Center,  which a s s i s t e d  a l s o  i n  p repara t ion  of hardware proposals  

f o r  equipment b e s t  s u i t e d  t o  t h e i r  IBM 360/70. The chairman of 

t h e  Department of Mathematical sc iences  has a l s o  consulted wi th  

members of t h e  Univers i ty  of Connecticut Department of Pfathenatics ,  

the UnLversity ~f  New Hampshsre, GaXifornia Po&ytechnic Univers l ty  

CSan Luis Obispo), Central  Connecticut S t a t e  College, and ind iv idua l  

computer sc ien  ists from edu a t i o n  and industry.  
IV. Resource Support t ~ i s c a l  1mpacf 5 

A. Proposed budget f o r  t h e  f i r s t  year  of opera t ion  

1. Personnel--part t i m e  s t a f f  only. With t h e  a d d i t i o n  of David 

Ferbrache t o  the  s t a f f  i n  1978 t h e  e x i s t i n g  s t a f f  is  qual i f ied  t o  

i n i t i a t e  t h e  program, A t  p resen t ,  t h e  two advanced math courses  

required i n  t h e  new program can be handled- by regu la r  mathematics 

0 s t a f f . .  Two in t roductory  l e v e l  and two e x i s t i n g  and f i v e  new advanced 

courses  i n  Computer and In fo rn~a t ion  Science can be s t a f f e d  by f o u r  

.-,'..- . * " -- .- - ,- - - . "" "- "- ' 7 " "- - -.-"'*"" . - .. - ,,* 



*Put an E next to cost for Estensinn Fund, a G for General Fund. In cases in 
which both are necessary, show two figures. 
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ESTIMATED NEW EXPENDITURES 

Personnel 
~ull-Time Positions 

Equipment 
/ 

Total Expenditures 

Extension Fund 

General Fund 

ESTTIMATED NEW REVEhVE 

Number of Students who will 

FY 1979-80 

0 

0 

0 

3,500 

... 

FY 1980-81 

0 

0 

0 

3,500 

Nurnber 

.. 
;. ' 'Cost* . . 

Part-Time Positions 
Number 

Operating.Expenses* 

Constitute Additional Enrollment 20 . 20 

Tuition and Tuition Fees from 
These 

Number of Existing Students Who 
Will Enroll in This Program 10 10 

60,000 

63,500 . 

60.000 

63,500 



q u a l i f i e d  members of t h e  department, inc luding the  r e t u r n  of 

Professor  Paul Duchow (who has been on l eave  1978-79 t o  pursue a 

Master of Science i n  Computer Science a t  Ca l i fo rn ia  Polytechnic  

S t a t e  Univers i ty) .  D r .  John Sharlow, Dcpartzent of Education, 

is a l s o  q u a l i f i e d  t o  teach an advanced CIS course i n  Operat ions 

Research. Severa l  math courses t h a t  w i l l  be required f o r  t h e  com- 

pu te r  and information Science Program a r e  no t  now f i l l e d  t o  t h e i r  

maximum allowable enrollment (11150, 151,  160, 161, 263, 300, 420, 

350, 360). It is  thus  p o s s i b l e  t o  accornodate scne s tuden t s  now 
/ 

without an inc rease  i n  f a c u l t y .  

2. Library  aIid learning resources .  Since incept ion  cf t h e  planning 

s t a g e s  f o r  t h e  proposed new program, t h e  Depzrtnent of Mathenat ica l  

Sciences has  been purchasing l i b r a r y  m a t e r i a l s  t o  augment t h e  n a t h c  

ematics c o l l e c t i o n  of m a t e r i a l s  i n  s t a t i s t i c s ,  opera t ions  r e sea rch ,  

numerical a n a l y s i s ,  p r o b a b i l i t y ,  and r e a l  ana lys i s .  Addi t ional  

t e c h n i c a l  m a t e r i a l s  i n  machine language, l o g i c a l  design,  switching 

theory ,  and e l e c t r o n i c  d a t a  processing a r e  purchaseable wi th in  

t h e  department's normal budget f o r  t h e  three-year p ro jec t ion  of 

l i b r a r y  a c q u i s i t i o n s  f o r  t h e  program. Books and l i b r a r y  n a t e r i a l s  

f o r  s p e c i f i c a l l y  computer and i n f o r n a t i o n  sc ience  were purchased 

i n  t h e  arnount of $1,085 f o r  t h e  cu r ren t  academic year. 

3.  Other f a c i l i t i e s  and equipment, 

a) Equipment d i r e c t l y  r e l a t e d  t o  CIS prograE1: 

Tenninals t o  Univers i ty  of Connecticut f a c i l f t y ,  a t tached 

high-speed p r i n t e r  card-reader. 
I 

Eficroprocessor and a l l i e d  equipment f o r  wachine language courses .  I 

Service  con t rac t s .  

CPV time. 

Laboratory ~qu ipment  such as M o t o r o l a  bf6:iflO and a l l i e d  equipment.  

Estimntcd Cost: $30-40,000 



b) Related m a t e r i a l s  (For, s e r v i c e  a s p e c t s  of CIS Progrun): - 

Minicomputers w i th  v ideo  t e rmina l s  a b l e  t o  be programmed 

i n  BAS1C;possible u s e  of f l oppy  d i s c s ,  p r i n t e r ,  and a l l i e d  

equipment. ' 

. . 
Estimated c o s t :  $7,500-$10,000* 

B. Estimated incornelexpenditures f o u r  y e a r s  a f t e r  in i t ia t ion :  . ..- . _. 

-.--_& ._ Income accru ing  from f u l l  t ime s t u d e n t  e n r o l h e n t s :  

t 1979-80 1980-81 1981-82 1982-83 

Est imated Kumber of  Majors 15  30 5 0 70 

Estimated T o t a l  Enrol lments  30 7 0 120 200 
( inc luding  s t u d e n t s  c u r r e n t l y  
e n r o l l e d  i n  o t h e r  programs o r  
undecided l i b e r a l  a r t s )  

(Estimated Number of Graduates  0 0 5 20) 

A t  t h e  p r e s e n t  t ime,  j o i n t  c o n s i d e r a t i o n  i s  being g iven  t o  combined o p e r a t i o n s  

f o r  a d m i n i s t r a t i v e  and academic computer use.  The Department of Xathernat ical  

Sc iences  has  submit ted (Spring 1979) a  g r a n t  p ropcsa l  c u r r e n t l y  under  

c o n s i d e r a t i o n  f o r  t h e  112 of one pe rcen t  award f o r  XEW I n s t r u c t i o n a l  

Program Development and Improvement of Ex i s t i ng  I n s t r u c t i o n a l  P r o g r m s  a t  

Eas t e rn  Connect icut  S t a t e  College. D i spos i t i on  of t h a t  p r o j e c t  p ropcsa l  

and a d m i n i s t r a t i v e  d e c i s i o n s  concerning i n s t i t u t i o n a l  equipment updat ing  

of computer f a c i l i t i e s  w i l l  n e c e s s a r i l y  impinge upon p ro j ec t ed  c o s t  e s t i m a t e s  

of t h i s  program. S ince  t h e  proposed new program ,at Eas te rn  is a l i b e r a l  

arts program, cont inued a d d i t i o n s  of hardware should no t  be neces sa ry  once 

t h e  e s s e n t i a l  equipme~lt  has been purchased. Since t h e  program i n c l u d e s  

s t r o n g  ctnphasis on so f tware  engineer ing  and systef is  a n a l y s i s ,  purchase  of 

' s u p p l i e s  and l e a r n i n g  m a t e r i a l s  should be absorbable ,  w i th  p o s s i b l e  
, . 

grants - in-a id  from o t h e r  sou rces ,  co rpo ra t e  and p r i v a t e ,  by an augmented 

depar tmenta l  budget.  

- " _  n l - -. edlw.-7-1-.--"-- -- 



IV. Program Evgluation 

A. Performance C r i t e r i a  

. . . 1. Reports of enrollment and degr,,, LVILLCL 
. . '. . 

. . ,. -.. .. 
L. Ylacement or  graduates.  

3. Alumni surveys.  

4. Grants-in-aid and scholarships .  

. 5 .  I n t e r e s t  surveys of r e l a t e d  i n d u s t r i e s  and evaluat ion  of s tuden t  i n t e r n s  

and/or graduates  employed. 

l- 

B, Schedule f o r  Evaluation: 

1. June 1980: ~ i r i t - y e a r  progress  r e p o r t  t o  Board of Trus tees  and Eoard of 

Higher Educat ion. 

2. October 1980: Kew England Associa t ion  of Schools and Colleges,  re-accredi-  

t a t i o n  v i s i t  by team, preceded by year-long i n s t i t u t i o n a l  se l f - s t cdy  t o  

examine s o l i d i t y ,  i n t e g r a t i o n ,  and v i a b i l i t y  of academic p rogram o v e r a l l .  

(Team members w i l l  examine the  new p r o g r m ,  with poss ib le  provis ion  f o r  

consu l t an t s  i n  mathematics and computer science.)  , 

In  t h e  r egu la r  course of admission t o  j u n i o r  s tanding (198G and every 

year  t h e r e a f t e r ) ,  s tudent  eva lua t ions  of t h e  program w i l l  be sought and 

its e f f i c a c y  re-examined i n  t h e  l i g h t  of s tuden t  progress  and f a c u l t y  

eva lua t ion  of the  program components. 

V I .  Equal Opportunity Sta texent .  

Tllis program w i l l  be operated under t h e  provis ions  of approved non-discrimination 

p lans  a s  described i n  t h e  1978-79 undergraduate ca ta log  of Eas tern  Connecticut 

S t a t e  College (p. 18), which s t a t e s  t h a t  no a p p l i c a n t  w i l l  be r e j e c t e d  "because 

of sex, r ace ,  c o l o r ,  r e l i g i o n ,  n a t i o ~ l a l  o r i g i n ,  o r  handicap," and i n  t h e  Las tcrn  

Connecticut S t a t e  College Affirmative Action Plan updated and f i l e d  wi th  t h e  

Commission on Hurnan Rights  and Oppor tuni t ies ,  March 5, 1979 which s t a t e s ,  i n  p a r t ,  

$ 
* --%.-m---+va.. - * *  , - -. e-,--",- T-y 
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81 It is t h e  p o l i c y  of Eas t e rn  Connec t icu t  S t a t e  Col lege  t o  p rov ide  e q u a l  o p p o r t u n i t y  

i t t  a l l  phases  of employment based on q u a l i f i c a t i o n  and competence w i thou t  d i s -  

.. c r i m i n a t i o n  because of r a c i a l  o r i g i n ,  c o l o r ,  r e l i g i o u s  b e l i e f  o r  a s s o c i a t i o n ,  
.. ., . . .' . 
. . . s e x ,  age ,  n a t i o n a l  o r i g f n ,  p h y s i c a l  d i s a b i l i t y  ( i nc lud ing ,  b u t  n o t  l i m i t e d  t o  

b l i n d n e s s ) ,  c r i m i n a l  r e c o r d ,  menta l  d i s o r d e r ,  and m a r i t a l  s t a t u s . "  

. . VII, Time Schedule 



. . . 
. . 

General  degree requirements  w i l l  conform t o  t h e  b a s i c  requi rements  of 
Eas te rn  Connecticut S t a t e  Co l l ege ' s  Four-Year C u r r i c u l a ;  a niniclum of 123 semes- 
t e r  hours  r equ i r ed  f o r  t h e  degree ,  and t h e  g e n e r a l  d i s t r i b u t i o n  requi rements  a s  
l i s t e d  below: 

General ~ i s t r i b u t i o n  Requirements* Semester Eours 

1. General  Education Core 36 
2. Heal th  and P h y s i c a l  Education 

f 
3 

3 .  E l e c t i v e s  3 8 
4. In t roduc to ry  Courses f o r  l i a jo r s :  

a) In t roduc to ry  Mathematics 18 
b) In t roduc to ry  Computer and Informat ion  Sc ience  6 

7 

101  

The major i n  Computer and Information Sc ience  w i l l  have p r e c i s e l y  t h e  sane  
d i s t r i b u t i o n  of requi rements  a s  t h e  p r e s e n t  major . i n  n a t h e n a t i c s .  During t h e  
f i r s t  two y e a r s ,  t h e  only  d i f f e r e n c e  comes i n  t h e  f o u r t h  semes ter  when conputer  
s c i ence  majors t a k e  CIS 220. 

* I n  a d d i t i o n  t o  t h e  General  D i s t r i b u t i o n  Requirements,  t h e  s t u d e n t  must t ~ k e  
seven c r e d i t s  i n  advanced mathematics and 15-16 c r e d i t s  i n  advanced covputer  

-and informat ion  sc i ence .  



@ Co~oputer and Tnf ormution Science Requirements 

1. In t roductory  Mathematics 
' 

Course T i t l e  Sem. H r s .  

Math 150, 151, 262 Calculus  and Ana ly t i c  Geometry 12 
Flath 263 D i f f e r e n t i a l  Equat ions 

' I*... . . 4 
l l a th  170 Applied L inea r  Algebra - 2- - . 

- - r v l  .. 
18 

2. In t roduc to ry  Computer and Information Science 

/ 

CIS 111 F o r t r a n  w i t h  Calculus  3 
CIS 220 ' I n t r o .  t o  Computer Organiza t ion  - 3 

6 

3. Advanced Plathematics 

Math 300 S e t  Theory and Logic 3 
Math 420 I n t r o .  t o  Real  Analys is  - 4 

7 
I 
I 
I 

4. Advanced Computer and Information Science 

F ive  courses  (with a d v i s o r ' s  consent )  from among: 

CIS 330 Machine Language 3 
CIS 350 Numerical Analys is  3 
CIS 360 Opera t ions  Research 4 
CIS 370 Systems Design 3 
CIS 371 Switching Theory and Logica l  Design 3 
CIS 401 Topics  i n  Computer Sc ience  3 
CIS 420 Programming Languages 3 
CIS 430 Compiler Wri t ing 3 
CIS 460 E l e c t r o n i c  Data Process ing  3 
CIS 480 Independent Study - 3 

31 

. . 



Major i n  Computer and Inf  01-rnat.ion Scj.ence, LA, - 
40 semester  hours  

Required courses:  CIS. 200 I n t r o d u c t i o n  t o  Computing . . 
CIS 230 I n t r o d u c t i o n  t o  Computer Organiza t ion  

Math 160 Calculus and Ana ly t i c  Geometry I 
, . Math 1 6 1  Calculus  and Ana ly t i c  Geometry 11 

. . Math 170 Linear  Algebra 
Math 262 Calculus and Ana ly t i c  Geometry 
Plath 263 D i f f e r e n t i a l  Equat ions 

. .. . Strongly  Recommended: ..._. .. .._.. . 

-\---* .. 
Math 263 D i f f e r e n t i a l  Equat ions 
Math 300 S e t  ~ h e o r y  
Math 420 Real  Analys is  I 

7 courses  from CIS 300 and abbve. (may s u b s t i t u t e  two Math cour ses  above 300 l e v e l )  

D e s c r i p t i o c  of Computer and Information Science Courses 

A l l  courses:  3 semester  hour s ,  3  c r e d i t s  

CIS 100 Computer Concepts 

Q 
In t roduc t ion  t o  computer a p p l i c a t i o n s  i n  a l l  f i e l d s ,  devel-opment of t h e  
f i v e  components of a  computer s y s t a ,  b ina ry  and h e x i d e c i r a l  n m b e r  I 

systems,  l o g i c ,  f l owcha r t ing ,  i n t r o d u c t i o n  t o  p r o  

CIS  110 Computer Programming--Fortran 

An i n t r o d u c t o r y  course  i n  computer programming f o r  non-raath ma jo r s  
u s ing  t h e  F o r t r a n  language, S tudents  w i l l  w r i t e ,  keypunch and debug 
t h e i r  progranls. Appl ica t ion  w i l l  be  from many f i e l d s .  S o t  open t o  
s t u d e n t s  who have passed CIS 111. 

CIS 115 Computer Programming--Cobol 

A beginning course  i n  computer programming us ing  t h e  COBOL language. 
Flowchart ing,  w r i t i n g  programs, keypunching and running t h e  programs 
on t h e  co l l . ege ls  computer, and d e b u ~ g i n g  them. A minimum of s i x  
programs w i l l  be  requi red .  App l i ca t ions  w i l l  be  c h i e f l y  i n  t h e  a r e a  
of bus ines s  and d a t a  process ing .  

CIS 200 I n t r o d u c t i o n  t o  computing 
P r e r e q u i s i t e :  K:l~owledgc of F o r t r a n  

Survey of computer systems,  languages and a p p l i c a t i o n s .  Pfethods of 
so lv ing  numeric and non-numeric problems us ing  one o r  more programling 
l a n ~ u a g e s .  Organiza t ion  and c h a r a c t e r i s t i c s  of computers. Data 
r e p r e s e n t a t i o n ;  b a s i c  programming, program s t r u c t u r e ,  l o g i c  f low 
c h a r t i n g ,  t e s t i n g  and v c r l f i c a t i o n  of programs. 

. . 
CIS 230 In t roduc t ion  t o  Computer Organiza t ion  

P r c r e q u i s i t c :  CIS 200 

Orgntlizntioll and data-handling c a p a b i l i t i e s  of d i g i t a l  computers,  biachine 
r e p r c s c n t n t  ;Lon of informat  ion.  Dnsic l o g i c  el.cwents and use  of Doolcan Algebra. 



I V  

CIS 201 Computer Programming 11--Fortran 
P r e r e q u i s i t e :  CIS 111. Offered one independent  s t u d y  b a s i s  

A con t inua t ion  of CIS 111. The complete u t i l i z a t i o n  of t h e  FORT&! 
language w i l l  be  employed f o r  t h e  s o l u t i o n  of problems. A tern p r o j e c t  . 

i s  requi red .  

CIS 202 Computer Programming 11--~obol 
. . P r e r e q u i s i t e :  CIS 115. Offered on independent s tudy  b a s i s .  

A con t inua t ion  of CIS 115. More a p p l i c a t i o n s  from t h e  f i e l d  of bus ines s .  
A term p r o j e c t  i s  r equ i r ed .  . . -. *....___ . 

- -  CIS 215 Advanced Progrvnming Concepts 
P r e r e q u i s i t e :  CIS 200 

Programming i n  a  c u r r e n t  h igh - l eve l  language (e.g. PL/L). 

CIS 330 Machine Language 
P r e r e q u i s i t e :  , CIS 230 

CIS 350 (Same a s  Math 350) h ' m e r i c a l  Axalys is  
P r e r e q u i s i t e :  CIS 110 o r  consent  of i n s t r u c t o r  

Computer s o l u t i o n  of problems of i n t e r p o l a t i o a ,  approximi t ion ,  n u r e r i c a l  
i n t e g r a t i o n ,  polynomial equa t ions  and systems of l i n e a r  equa t ions .  

C IS  360 (Same a s  Math 360) Opera t ions  Research 
P r e r e q u i s i t e :  Piath 170, 331, and CIS 110 

Mathematical  models, l i n e a r  p r o g r a m i n g ,  queueing theo ry ,  network t h e o r y ,  I 

game t heo ry ,  and o t h e r  t o p i c s  zs t h e  permi ts .  
I 

CIS 370 Systems Design. Fundamentals of D i g i t a l  Computer Systems 
P r e r e q u i s i t e :  CIS 230 

An i n t r o d u c t i o n  t o  t h e  a n a l y s i s  and des ign  of d i g i t a l  s y s t e m  - in  t e r n s  
of l o g i c a l  and s e q u e n t i a l  networks. 

CIS 371 Switching Theory and Log ica l  Design 
P r e r e q u i s i t e :  CIS 370 

A c o n t i n u a t i o n  of CIS 370 w i t h  emphasis on opt2mizat ion techniques  i n  both  
combina tor ia l  and s e q u e n t i a l  networks. 

CIS 420 Programming Languages 
P r e r e q u i s i t e :  CIS 230 

I n t r o d u c t i o n  t o  t h e  b a s i c  s t r u c t u r e  of an  a l g o r i t h m i c  language. The 
b a s i c  a s p e c t s  of languages and grarmar;  systems progrw-ning concepts  &-ill 
be d i scussed .  

i . . 

--- a- ..- . -...<-w --. . -. * - - --,- -*-  - * 
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CIS 430 Compiler Writing 
. Prerequisite: CIS 230 

- Current techniques in compiler writing. 

C I S  460 Electronic Data Processing 
Prerequisite: CIS 360 

Students will write data processing programs for actual business or 
govern-ent problems. 

CIS 480 Independent Study 
Prerequisite: Consent of instructor 

CIS 490 Computer Internship 
Prerequisite: Thorough knowledge of at least one programming language, 
and permission of department. 

On the job training. ,The student will work 16 to 20 hours per week 
for one semester or one summer, in the computer section of s m e  
private industry. 

This proposal entails institution of 9 new courses, most of which can not be 
handled by the present staff. Requirements for institution of this major 
include : 

1. Two new full-time qualified info-mation scientists on teaching 
$, staff. 

2. A tie-in with the UConn computer consisting of at least: 

a, A batch terminal hook-up 
b. six interactive terminals 
c. one plotting system 
d. at least six more key ppnches 

-. i 


