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i n Computer Science as ji Teaching F i e l d  i n Secondary Schools  

i n the Un i t ed  S t a t e s . Doctor  o f  Phi losophy ( C o l l e g e  

Teaching) ,  May, 1983,  201 pp.,  16 t a b l e s ,  b i b l i o g r a p h y ,  51 

t i t l e s .

The purpose of  t h i s  study was to i n v e s t i g a t e  the s t a tu s  

of computer science teacher  c e r t i f i c a t i o n  in the Uni ted  

States .  Methods used included a survey of  c h i e f  t ea ch er  

c e r t i f i c a t i o n  o f f i c e r s  in a l l  f i f t y  s t a te s  to de t e r mi ne  the  

status of  each s t a te  concerning the c e r t i f i c a t i o n  o f  high  

school computer  sc ience teachers  and a survey of  f o r t y  

se lec ted  l e a de rs  in the f i e l d  of  computer  sc ience educa t ion  

to de termine  the c u r r e n t  and f u t u r e  s t a tu s  of  computer  

science educa t ion  and to i d e n t i f y  the courses most  

ap pr op r ia te  f o r  computer science teacher  t r a i n i n g  programs.

Sta tus  r e p o r t s  on a l l  f i f t y  s t a t e s  were p resented.  

Summaries f o r  the s t a t e s  t h a t  o f f e r  c e r t i f i c a t i o n  in  com

puter  sc ience as a f i e l d  by i t s e l f  and as a p a r t  o f  another  

subject  f i e l d  were prov ided.  F ive s t a te -a p p r o v e d  computer  

science c e r t i f i c a t i o n  programs were rev iewed .

Frequencies  and percentages were repo r ted  f o r  the data  

from the op in io n  p o l l .  The f i v e  s t a te -a p p r o v e d  programs  

were compared to the program t h a t  was s e l e c t e d  by the  

leaders  in the f i e l d .
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F i n d in g s  were t h a t  computer  science is a separate,  

d i s t i n c t  s u b j e c t  f i e l d  in which high school teachers should

be c e r t i f i e d .  A r a p i d  downward movement of  the col lege

computer  sc ience  c u r r i c u l u m  in to  the high school was 

i d e n t i f i e d .

Lack o f  q u a l i f i e d  te achers  and programs to t r a in  these 

t ea ch er s  were found to be major  b a r r i e r s  to the in t roduct ion

of  computer  sc ience in  the high school.  A group of computer

sc ience  courses most b e n e f i c i a l  to high school teachers was 

i d e n t i f i e d  and recommendat ions were made about the content  

of  computer  sc ience  tea ch er  t r a i n i n g  programs.
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CHAPTER I

INTRODUCTION

Dur ing the l a s t  decade,  computers have become a domi 

nant f o r c e  in American s o c i e t y .  Indeed,  there are few 

people  in  t h e  U n i t e d  S t a t e s  whose l i v e s  are not in some way 

a f fe c te d  by a computer .  Workers are being ca l l ed  on to use 

the computer  as t o o l s  o f  t h e i r  t rades.  David Moursund, one 

of the l e a d i n g  advoca tes  o f  universal  computer l i t e r a c y ,  

states  t h a t  computers  "are  a fa c t  of  l i f e  in the a d u l t  

world" (1977 ,  p. 8 ) .  As a r e s u l t  of the in t r o d u c t io n  o f  the  

microcomputer  in the 1970s ,  small  personal computers have 

become common in many homes and schools in th is  co un t ry .

The t im e  has come f o r  the  American publ ic  to acknowledge  

that  the  computer  e r a  i s here.

Accompanying the  r i s e  o f  the computer as a major  f a c t o r  

in American l i f e  i s  the need for  the educat ional  system to  

recognize the c o m p u t e r s  r o l e  in the l i v e s  of Americans and 

prepare s tude nts  f o r  l i f e  in such a socie ty .  This need has 

been growing s ince  the l a t e  1960s.

As e a r l y  as 1970,  the  I n t e r n a t i o n a l  Federat ion f o r  

I n f o r m a t io n  P ro c e s s in g 's  Working Group on Secondary School  

Education i n v e s t i g a t e d  the r o l e  of the computer in s o c i e t y .

l
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The group found t h a t  "the computer  i s  a l r e a d y  causing deep 

and rap id ly  a c c e l e r a t i n g  changes in s o c i e t y  and t h e r e f o r e  

the spectrum of  jobs  a v a i l a b l e "  ( I F I P ,  1971,  p. 21) .  Fu r 

thermore,  they s t a t e  t h a t  " I t  i s  i m p o r t a n t  f o r  a l l  s tudents  

to understand the  n a t u r e  and use o f  c o m p u te r s  in  a modern  

socie ty"  ( I F I P ,  1 9 7 1 ,  p. 1 ) .

Over the past  decade,  many educa tors  warned of  the  

coming of the computer  era and the mandate f o r  computer  

education fo r  the masses. Levien (1972)  po in t s  out  t h a t  as 

computer usage i n c r e a s e s ,  so too must the e x t e n t  o f  i n 

s t ruct ion about computers.  Fu and Koo c l a im  t h a t  "computers  

w i l l  play a dominant  r o l e  in the l i v e s  of  s tudents"  (1973 ,  

p. 51). Fur thermore,  many high schools w i l l  need to in v o l v e  

themselves in computer  educa t ion s ince "the f u t u r e  c l e a r l y  

belongs to those who understand the computer" (Fu and Koo,

1 97 3, p. 52) .

As the 1970s drew to  a c l o s e ,  e d u c a t o r s  were  s t a t i n g  

tha t  basic computer awareness,  or  computer  l i t e r a c y ,  was 

essent ial  for  a l l  s tudents .  Barnes s t a te s  t h a t  "s ince  

computers are now p l a y in g  an ever  p e rv a s i v e  r o l e  in our  

society,  i t  is  i m p e r a t i v e  t h a t  every  s tude nt  l e a r n  about  

them, t h e i r  c a p a b i l i t i e s ,  and t h e i r  l i m i t a t i o n s "  (1979 ,  p. 

37) .  Henderson c la im s  t h a t  " i t  i s  i m p o r t a n t  t h a t  every  

high school student  have a general  understanding o f  com

puters and computer a p p l i c a t i o n s "  (1978 ,  p. 41) .
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In his address d e l i v e r e d  at  the Second Annual Southern 

C a l i f o r n i a  Conference of  Computer Using Educators,  Edmund G. 

Brown, the governor  of  C a l i f o r n i a ,  o u t l i n e d  his plan to 

promote computer educat ion and the t r a i n i n g  of teachers in 

h i s  s t a t e .  His program was de v e l o p e d  to meet  the needs of  

students who w i l l  f i n d  "computer l i t e r a c y  c r i t i c a l  to ob

t a i n i n g  f u t u r e  employment in hundreds of  f i e l d s "  (Brown,  

1982,  p. 99) .  Governor Brown terms the proper  use of com

puters  in classrooms as a r e v o l u t i o n  in American educat ion,  

second o n ly  to th e  move to p r o v i d e  f r e e  p u b l i c  ed u ca t i o n  to 

a l l  c i t i z e n s .

Recent ly ,  many schools have begun to re qu i re  basic com

pute r  l i t e r a c y  f o r  high school g ra dua t ion .  Some educators  

p r e d i c t  t h a t  by 1990,  computer l i t e r a c y  w i l l  be needed to 

f u nc t io n  in our s o c ie ty  and should be r eq u i r e d  of a l l  high 

school graduates (S joerdsma,  1982) .  In a 1982 nat ionwide  

survey,  90 per cent  of  a l l  ad u l t s  p o l l e d  f e l t  th a t  i t  was 

i m po r t a n t  fo r  p u b l ic  schools to teach students how to use 

computers as p a r t  of  t h e i r  r e g u l a r  educa t ion  ("Computer  

Educat ion in Schools Wins Survey Approval , "  1982).

During the l a s t  f i f t e e n  ye a r s ,  i n s t r u c t i o n a l  uses of  

computers in secondary schools have increased d r a m a t ic a l l y .  

In 1966,  1.7 per cent  of  a l l  p u b l i c  secondary schools used 

computers f o r  i n s t r u c t i o n a l  purposes (Mayer ,  1978.) ,  In 

1972,  the f i g u r e  had r i se n  to 12.9 per cent  (Fu and Koo,
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1973; Darby, Korotk in,  and Romashko, 1972) ,  and by 1975,  i t  

had r isen to 27 per cent ( P o i r o t ,  1979) .  A 1982 study by 

the United States Department o f  Educat ion shows t h a t  over  

h a l f  of the nat ion's secondary schools have at  l e a s t  one 

microcomputer or computer t e r m i n a l  f o r  i n s t r u c t i o n a l  uses by 

students (McCormack, 1982). Indeed,  i t  would appear t h a t  in  

the  not too d i s t a n t  f u tu r e ,  most secondary schools w i l l  have 

the physical  equipment needed to in t rodu ce  computers i n t o  

the curr iculum.

High schools w i l l  be c a l l e d  on to provide basic  com

pu te r  education to students as we l l  as sp ec ia l i z e d  courses  

f o r  those planning to pursue a data processing care er  or  

degree in co l l ege.  The downward m i g r a t i o n  of the c o l l e g e  

computer curr iculum which i s  r e f e r r e d  to by Taylor  (1980)  

has begun. Sjoerdsma p re d ic ts  t h a t  by 1990 "most high  

schools w i l l  be teaching the f i r s t  y e a r  of  computing now 

t au gh t  by co l leges and u n i v e r s i t i e s "  (1982,  p. 288) .

The Nat ional  Council of  Teachers of  Mathematics in i t s  

recommendations for  school mathemat ics  in the 1980s s t a te s  

t h a t  most students must not on ly  become acquainted w i t h  the  

r o l e  of computers in s o c i e t y ,  b u t  must  a ls o  know how to use 

them (NCTM, 1980).  The Counci l  f e e l s  t h a t  schools must take  

an a c t i v e  p a r t  in p r e p a r i n g  s t u d e n t s  to  l i v e  in the  com

pu te r i z ed  society  in which they e x i s t .  Actions t h a t  should  

be taken include
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A computer  l i t e r a c y  course,  f a m i l i a r i z i n g  the 
student  w i t h  the r o l e  and impact  of  the computer ,  
should be p a r t  of  the general  educat ion of  every s t u 
d e n t  .....................................................................................................................

Secondary school computer courses should be de
signed to p rov ide the necessary background fo r  advanced 
work in computer  science (NCTM, 1980,  pp. 9 - 1 0 ) .

Computer sc ience i s ,  t h e r e f o r e ,  evo lv ing  as a separate  

d i s c i p l i n e  in the secondary school .  Since the development  

of  the microcomputer ,  most schools can no longer  p o in t  to 

cost  as a d e t e r r e n t  to p rov id ing  i n s t r u c t i o n  about com

pute rs .  The most f r e q u e n t l y  c i t e d  problems are the lack of  

t eachers  who are q u a l i f i e d  to teach computer science courses  

as wel l  as the l ack  of  t r a i n i n g  courses to prepare computer  

science te ac h e r s .  Cornwal l  p roc la ims t h a t  "the pool of  c o l 

lege graduates  e n t e r i n g  the teaching f i e l d  w i th  a computer  

science background is  nonexis ten t"  (1982,  p. 28).

Al though many schools now o f f e r  computer science as a 

p a r t  of  the high school c u r r i c u lu m ,  few teachers  are c e r t i 

f i e d  to teach computer  science.  In most cases,  the computer  

s c i e n c e  t e a c h e r  i s  a t e a c h e r  who i s  c e r t i f i e d  to te ach  in  

another  d i s c i p l i n e ,  but  who has a l i t t l e  exper ience  w i t h  

computers or perhaps was s imply brave enough to take on such 

a c l a s s .

Beyond c e r t i f i c a t i o n  l i e s  the problem of the lack  of  

teacher  t r a i n i n g  programs fo r  those who d e s i r e  to pursue 

computer sc ience as a teaching f i e l d  ( P o i r o t ,  1979) .  M i l n e r  

(1975) c la ims  t h a t  t each er  educat ion i s  a major  b a r r i e r  to
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the i n t r o d u c t i o n  of  computers in the classroom. Statz  

(1975)  warns t h a t  u n i v e r s i t i e s  and col leges of  education 

should begin to t r a i n  computer science educators,  and that  

s t a t e  depa r t m en ts  of  educat ion should s t a r t  c e r t i f y i n g  com

pu te r  sc ience  t e a c h e r s .  Meinke (1976) predicts tha t  there  

w i l l  be c e r t i f i c a t i o n  programs in many states in the not too 

d i s t a n t  f u t u r e .  Progress has been slow, however. In 1979, 

Moursund s t a t e d  t h a t  "formal  computer education programs of 

s tudy ,  s p e c i f i c a l l y  designed fo r  educators,  are s t i l l  rather  

few and f a r  b e t w e e n "  ( 1 9 7 9 ,  p. 56 ) .

In 1980,  the  Taskgroup on Computer Science of the 

A s s o c i a t i o n  f o r  Computing Machinery's Elementary and 

Secondary Schools Subcommittee addressed the issue of c e r t i 

f i c a t i o n  of  computer  science teachers.  The taskgroup 

concludes t h a t

I t  i s  expected th a t  in the near fu tu re ,  c e r t i f i c a 
t i o n  r e q u i r e m e n t s  f o r  computer science teachers w i l l  be 
e s t a b l i s h e d  throughout  the educat ional  system. Some 
schools and s t a t e s  have a l ready establ ished such re
q u i r e m e n t s ,  and these should be met by a l l  teachers  
where the  r e q u i r e m e n t  e x i s t .  However, un t i l  more 
t e a c h e r  t r a i n i n g  programs are av a i l a b l e  in computer 
sc ience  a t  the secondary l e v e l ,  many teachers w i l l  f ind 
them se l ve s  te ac h in g  computing because of a personal  
i n t e r e s t ,  but  w i t h  l i t t l e  or no formal t r a i n i n g  (ACM, 
1 9 8 0 ,  p. 3 3 ) .

Much has been w r i t t e n  about the need for  computer 

sc ience  ed uc a t io n  and the lack of  c e r t i f i c a t i o n  requirements  

and t r a i n i n g  programs.  Exac t ly  where the United States now 

stands i s  c o n j e c t u r e .
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Th is  study may p rov ide  f a c t u a l  i n f o r m a t i o n  on the cur 

r e n t  s t a t u s  o f  t eacher  c e r t i f i c a t i o n  in  computer  science in 

the U n i t e d  S t a t e s .  I t  may i d e n t i f y  and analyze some ex is 

t i n g  s t a t e  approved teach er  t r a i n i n g  programs.  I t  may 

r e p o r t  the op in ions of  n a t i o n a l  l e a d e r s  in the f i e l d  of 

computer  sc ience  educa t ion  about  the importance of computer 

sc ience  c e r t i f i c a t i o n  and the co mp os i t io n  of  teacher t r a i n 

ing programs.

Through t h i s  study,  the  e d u c a t i o n a l  community may be 

able to see where i t  stands.  The s t a t e s  t h a t  are preparing 

to i n s t i t u t e  s t a t e  c e r t i f i c a t i o n  and begin teacher  t ra in ing  

programs w i l l  have access to  g u i d e l i n e s .  Using the informa

t i o n  g a th e re d  by th is  s t ud y ,  ed uca tors  a l l  over the United 

Sta t es  may be able to f o r m u l a t e  plans to meet the growing 

demand, i f  not  mandate,  f o r  computer  educ a t io n  in the 

n a t i o n ' s  secondary schools.

Statement  of  the Problem 

The problem i n v e s t i g a t e d  by t h i s  study i s  the c e r t i 

f i c a t i o n  of  secondary computer  sc ience  teachers  in the 

Uni ted S t a t e s .

Purposes o f  the Study 

The purposes o f  t h i s  study were

1. To de termine  the c u r r e n t  s t a t u s  o f  c e r t i f i c a t i o n  in 

computer  sc ience  in a l l  f i f t y  s t a t e s ;
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2. To i d e n t i f y  and analyze common c h a r a c t e r i s t i c s  of  

the computer science component of  a s ta te -approved  program 

in each s ta te  t h a t  o f f e r s  c e r t i f i c a t i o n  in computer science  

as a separate teach ing f i e l d ;

3. To a s c e r t a i n  i f  computer science is a separate  

d i s c i p l i n e  of  s u f f i c i e n t  importance to c o n s t i t u t e  an area of  

s p e c i a l i z a t i o n  in which teachers  should be c e r t i f i e d ;

4. Through an a ly s is  of  the e x i s t i n g  programs and the 

opinions of  the l e a d e r s ,  make recommendat ions about the 

computer science courses t h a t  are most useful  fo r  those who 

are t r a i n i n g  to be computer science teachers.

Research Quest ions

Fo l l o w in g  are the basic research quest ions t h a t  guided 

the course of  t h i s  study.

1. Which s t a t e s  now o f f e r  c e r t i f i c a t i o n  in computer  

science as a separate  area?

2. In those s t a te s  t h a t  o f f e r  c e r t i f i c a t i o n  in 

computer science as a separate su b j ec t  area,  what are the 

requ i rements  fo r  c e r t i f i c a t i o n ,  how many teachers  are 

c e r t i f i e d ,  and which one c o l l e g e  or u n i v e r s i t y  in the s ta te  

t h a t  now has a s t a te -ap pr ove d  program t h a t  leads to computer  

science c e r t i f i c a t i o n ?

3. In those s t a t e s  t h a t  o f f e r  c e r t i f i c a t i o n  in computer  

science as a separate  s u b j e c t  area ,  what are the computer  

science c e r t i f i c a t i o n  requ irements  fo r  a teacher  who is
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a l ready  c e r t i f i e d  in a f i e l d  other  than computer  sc ience  to 

be c e r t i f i e d  to teach computer sc ience.

4. In those states o f f e r i n g  c e r t i f i c a t i o n  in computer  

science as a separate subject  area,  what  p r o v i s i o n s  were  

made so th a t  those teachers a l ready te ac h in g  computer  s c i 

ence when the c e r t i f i c a t i o n  standards were adopted could be 

c e r t i f i e d  i f  they did not meet the r eq u i r e m e nt s ?

5. In each state th a t  o f fers  computer  sc ience  as a 

separate  c e r t i f i c a t i o n  f i e l d ,  what computer  sc ience  courses  

are pa r t  of  the curr iculum in one s t a t e - a p p r o v e d  program 

t h a t  leads to computer science c e r t i f i c a t i o n ?

6. What are the s i m i l a r i t i e s  and d i f f e r e n c e s  among the  

sta te -approved programs?

7. Is computer science a separate  d i s c i p l i n e  d i s t i n c t  

from any other  subject  area?

8. What are the opinions of l e a d e r s  in  the f i e l d  of  

computer science education about the impo r ta nce  o f  c e r t i f i 

c a t i o n  of  computer science teachers?

9. Which computer science courses do l e a d e r s  in the  

f i e l d  of  computer science education f e e l  should be p a r t  o f  a 

computer education curr iculum th a t  l eads  to c e r t i f i c a t i o n  in 

computer science?

10. Based on the analysis  of the e x i s t i n g  programs and 

opinions of the leaders in the f i e l d ,  what  courses should be 

inc luded as the computer science component o f  any te a c h e r
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t r a i n i n g  program tha t  leads to c e r t i f i c a t i o n  as a teach er  o f  

computer  science?

Limi tat ions

This  study is del imi ted to the review of  the s t a t u s  of  

computer  science as a c e r t i f i a b l e  subject  f i e l d  and id en 

t i f i c a t i o n  of  the computer science component of  t ea ch er  

t r a i n i n g  programs. Any sound teacher p r e p a r a t i o n  program 

i n v o lv e s  a w e l 1-conceived blend of courses and exper iences  

t h a t  are designed to produce ind iv idua ls  who are  not  only  

p r o f e s s i o n a l l y  competent but who also have the general  edu

c a t i o n  needed to i n t e r a c t  in the whole s o c ie ty .  One 

component o f  such a program would be a sound background in 

an area o f  s p e c i a l i z a t i o n ,  such as computer sc ience .

This study considered only the computer sc ience  conte n t  

o f  such a p r ogram.  Mo a t tempt  to d e f i n e  a t o t a l  p rogram or  

to e v a lu a te  any component of a program other  than computer  

sc ience conte n t  is  made. Data co l l ec ted  by t h i s  study  

should be b e n e f i c i a l ,  however, to those r es p o n s ib le  fo r  the  

development  o f  such a program. The task of  the design of  a 

comple te ,  we l l  based program in computer science educa t ion  

is l e f t  to the indiv idua l  i n s t i t u t i o n s  and s t a t e  agencies  

t h a t  must approve the programs.
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S ig n i f i c a n c e  of the Study

Many educators now p r e d ic t  th a t  in the near f u t u r e  

computer science w i l l  be as fundamental  to educat ion as 

read ing ,  w r i t i n g ,  a r i t h m e t i c  (K i b l e r  and Campbel l ,  1976) .  

Soon every in d iv id u a l  in th is  nat ion w i l l  need basic com

puter  l i t e r a c y  j u s t  to funct ion in the s o c ie t y  (Mo lna r ,

1978) .

In a d d i t i o n ,  high schools w i l l  be expected to o f f e r  

more s p e c i a l i z e d  computer science courses to those prepar ing  

fo r  co mp ute r - re la t ed  employment and those pursuing techn ica l  

degrees in co l l eges .  U n i v e r s i t i e s  w i l l  expect  incoming  

students to have acquired basic s k i l l s  in computing in high 

school (Nat iona l  Council  of Teachers of  Ma themat ics ,  1980) .

The fu tu r e  c l e a r l y  d ic ta te s  a need f o r  a supply o f  

w e l 1 - t r a i n e d ,  q u a l i f i e d  computer science teachers  who can 

prov ide i n s t r u c t i o n  on how to use computers as we l l  as in 

basic computer l i t e r a c y .  Unless computer science i s  o f fe r e d  

as a separate c e r t i f i c a t i o n  f i e l d  and s u i t a b l e  t r a i n i n g  

programs are developed,  the prospect ive  teacher  w i l l  have to 

obta in c e r t i f i c a t i o n  and ex pe r t i s e  in another  su b j ec t  f i e l d  

in order  to be l icensed to teach. Few i n d i v i d u a l s  can 

a f f o r d  the l u x u r y  of  the e x t r a  t i m e  and money needed to 

become f u l l y  t r a in e d  in computer science as w e l l .

Many s ta te s  perceive  the need fo r  standards f o r  com

puter  science teachers and are i n v e s t i g a t i n g  the p o s s i b i l i t y
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of such c e r t i f i c a t i o n .  One of the major  hindrances i s  the  

lack of  adequate i n f o r m a t i o n .  Few precedents have been se t .  

Most s t a t e s  do not  o f f e r  separate c e r t i f i c a t i o n  in computer  

sc ience ,  so t h e r e  are  ve ry  few t r a i n i n g  programs ( H e c t o r ,  

1980 ) .

Th is  study may i d e n t i f y  the models th a t  are in  p la ce  

as we l l  as an a ly z e  t h e i r  common c h ar ac t e r i  s t i es .  I t  w i l l  go 

beyond l o o k in g  a t  the p res ent  and determine what computer  

science courses are most appropr ia te  fo r  a computer sc ien ce  

teacher  .

Th is  study may i n v e s t i g a t e  the cent ra l  issues around 

the problem o f  c e r t i f i c a t i o n  of computer science t e a c h e r s .  

Many s t a t e s  now c o n s i d e r  computer science a math course t h a t  

should be t a u g h t  on ly  by a teacher  c e r t i f i e d  to teach math.  

In some s t a t e s  computer  science is  c l a s s i f i e d  as a sc ience  

or a business  c o u r se .

Perhaps the most fundamental  issue at hand is  s imp l y  

whether  or not  computer  science i s  in  r e a l i t y  a d i s t i n c t  

d i s c i p l i n e  w i t h i n  i t s e l f .  Furthermore,  i t  should be d e t e r 

mined i f  t h e r e  i s  s u f f i c i e n t  demand f o r  computer sc ience  in  

the high school c u r r i c u l u m  to subs tan t ia te  the c e r t i f i c a t i o n  

of te a c h e r s  only  in  the  d i s c i p l i n e  of  computer sc ience .  I f  

s a t i s f a c t o r y  s o l u t i o n s  to both of these problems can be 

found,  then the a p p r o p r i a t e  t r a in in g  for  a computer sc ien ce  

t eacher  must be a s c e r t a i n e d .  I f  there  are courses o t h e r
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than those found in the normal computer  sc ience  b a ch e lo r ' s  

degree program t h a t  are fundamenta l  to those who are p r e 

paring to teach ,  these courses must be developed.

Solut ions to these problems have been sought over  the  

past decade by many o f  the l e a d i n g  advocates o f  computer  

science educa t ion .  Through c o m p i l i n g  the a v a i l a b l e  f a c t s  

and opinions of  those who can best  answer these qu e s t io n s ,  

th is  study w i l l  a t t e m p t  to p rov ide  a c c u r a t e ,  w e l l - g r o u n d e d  

answers to some of  these i ssues which are fundamenta l  to 

computer sc ience ed uca t io n .

This study should p rov ide  ac c u r a t e  i n f o r m a t i o n  about  

the cur ren t  s t a t u s  of  c e r t i f i c a t i o n  in computer  sc ience .  

With i t ,  each s t a t e  w i l l  be a b l e  to  a s se s s  w he re  i t  s t a n d s  

r e l a t i v e  to o t her  s t a t e s .  A t r ue  p i c t u r e  o f  our n a t i o n a l  

s i tu a t ion  and f u t u r e  d i r e c t i o n s  should become c l e a r .  The 

study should p rov ide  i n f o r m a t i o n  about  programs t h a t  can be 

a valuable asset  in the development  o f  a s t a t e  program.
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CHAPTER I I

REVIEW OF RELATED LITERATURE

The modern e l e c t r o n i c  computer has become an estab

l i s h e d  p a r t  of  America l i f e .  Poi rot  reports that  " i t  is  

d i f f i c u l t  to  f i n d  an i n d i v i d u a l  in our co unt ry  who is  no t  

d i r e c t l y  or a t  l e a s t  i n d i r e c t l y  -influenced by the e l e c t r o n i c  

computer" (1976,  p. 41).  More recen t ly ,  H e l l e r  and Ma r t in  

(1982)  c la im  t h a t  the average American comes in contact  w i th  

a minimum of  f i f t y  computerized e f fec ts  from the t ime he 

wakes up u n t i l  he a r r i v e s  at work. Souviney (1980) notes 

t h a t  the use and in f l ue nc e  of computers is constant ly grow

ing,  and, he p r e d i c t s  t h a t  by 1985 the average home in the 

Uni ted S ta t es  i s  l i k e l y  to have as many as twenty computer-  

c o n t r o l l e d  components or devices.

In the l i g h t  of  these facts  and p red ict ions ,  i t  is  not  

s u r p r i s i n g  t h a t  Coburn and others (1982) fee l  that  "com

pute rs  appear to be r e v o l u t i o n i z i n g  every aspect of our 

l i v e s "  (1982,  p. 1).  As the use of computers becomes more 

widespread,  so too w i l l  the need for  an understanding,  at  

l e a s t ,  by s o c i e t y  o f  the  ways t h a t  computers a f f e c t  and can 

b e n e f i t  i t .

Accompanying th is  technologica l  revo lut ion  must be an 

educa t ion  r e v o l u t i o n .  An enl ightened publ ic is as e s se n t ia l

17
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to the computer  r e v o l u t i o n  as i t  was to other  movements such 

as the  r e v o l u t i o n  t h a t  changed our soc ie ty  from an a g r i c u l 

t u r a l  1 y-based s o c i e t y  to one t h a t  is  based on indust ry.

Charp (1967)  s t re ss e s  t h a t  s tudents must be en

l i g h t e n e d ,  and not f r i g h t e n e d  by the changes occurr ing in 

our s o c i e t y .  Fu r t h er m o r e ,  according to Charp,

An understand ing  of  the h i s t o r i c a l  development of  
the  computer i s  as much a p a r t  o f  a student 's general  
educa t ion as an un de rs t and ing  of  the development of 
o t h e r  machines since the  advent  of  the In d u s t r i a l  Revo
l u t i o n  ( C h a r p ,  1 9 67 ,  p. 1 3 8 ) .

For the Uni ted  S t a t e s  to co n t i nue  in the technologica l  

f o r e f r o n t ,  i t s  c i t i z e n r y  must become educated in the new 

t echno logy.  Ju s t  as f o r  the I n d u s t r i a l  Revolut ion,  workers 

w i l l  have to  be t r a i n e d  to  f i l l  th e  new types of  jobs  

c r e a te d  by the new technology  (Charp,  1967).  Publ ic accep

tance  and conf idence in the techno logy is essen t ia l .  Just  

as in the I n d u s t r i a l  R e v o l u t i o n ,  the ve h i c l e  to accomplish 

these goals  i s  the e d u c a t i o n a l  system and the development of  

an educated c i t i z e n r y .

An e s s e n t i a l  outcome, t h e r e f o r e ,  i s  universal  computer 

l i t e r a c y .  Computer l i t e r a c y  i m p l i e s  t h a t  such l i t e r a t e  

i n d i v i d u a l s  have the u n d e rs t an d in g s ,  s k i l l s ,  and values  

needed to fu n c t io n  in a computer -based society.

As e a r l y  as 1 9 68 ,  M i c h a e l  p r e d i c t e d  the coming era in 

The Unprepared S o c i e t y . Michae l  pe rceived a gap in socie ty  

between those who work w i t h  and understand the uses and
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e f f e c t s  of  computers and the r e s t  of  the populat ion.

Michael  echoes the sent iments  o f  contemporary w r i t e r s  such 

as K i b l e r  and Campbel l  (1976)  w i th  the prophecy t h a t  people  

who are ig n o r a n t  o f  computers w i l l  be as f u n c t i o n a l l y  i l 

l i t e r a t e  as those who are ig n o r an t  of  read ing ,  w r i t i n g ,  and 

a r i t h m e t i c .  F i n a l l y ,  he reasons t h a t  to achieve t rue  e q u i t y  

in s o c i e t y ,  a l l  c i t i z e n s  needed an understanding of com

puters  .

Indeed,  se n t i m en ts  such as M ichae l ' s  are expressed f r e 

qu en t ly  today.  Many l eade rs  fe e l  t h a t  computers e v e n t u a l l y  

w i l l  become a s t a nd ar d i ze d  tool  f o r  every classroom. The 

most basic  goal i s  to insure  t h a t  e lementa ry  and secondary 

school s tudents  ac qu i re  the basic rudiments of  computer  

1 i t e r a c y .

One s imp le  s o l u t i o n  i s  to in t ro du ce  the computer in to  

the high school c u r r i c u l u m .  Some schools are a l ready  r e 

q u i r i n g  a basic  course in computer l i t e r a c y  fo r  high school  

grad ua t ion .  Indeed,  one of  the main o b je c t i v e s  of  any 

ed uca t io na l  system is to prepare s tudents to func t ion in 

s o c ie t y .  I f ,  as i s  p r e d i c t e d ,  computer l i t e r a c y  w i l l  soon 

be needed f o r  a p r o d u c t i v e  and useful  l i f e ,  then the educa

t i o n a l  system must respond to the cha l l enge .

Such se n t i m en ts  have been voiced by many of  the l ead in g  

advocates of  computer  educa t ion .  In 197 8, Henderson s t r e s 

sed the importance  of  a general  understanding of  computers
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and computer a p p l i c a t i o n s  f o r  every high school student.  

Johnson and others  (1980)  r e p o r t  on the p o s i t i o n  of  the 

Nat ional  Counci l  of Teachers o f  Ma themat ics  regarding com

puters in the classroom. In i t s  Agenda f o r  A c t i o n , th is  

group recommends the i n s t i t u t i o n  of  not  on ly  computer l i t e r 

acy courses in high school but  a lso the development of  

computer science courses t h a t  would be p a r t  o f  a high school 

computer science cu r r ic u lu m .  S p e c i f i c a l l y ,  the counci l  

takes the p o s i t io n  t h a t

an e s se n t ia l  outcome o f  contemporary education is  
computer l i t e r a c y .  Every s tudent  should have f i r s t 
hand exper iences w i t h  both the c a p a b i l i t i e s  and l i m i t a 
t ions of computers through contemporary ap p l i c a t io ns  
(Johnson and o t h e r s ,  19 80 ,  p. 9 2 ) .

Another recommendation suggests t h a t  high school cours

es should be developed t h a t  go beyond computer  l i t e r a c y  and 

explore the fundamental  concepts o f  computer  science.  A c 

c o r d i n g  to the Nat iona l  Counci l  of  Teachers of  Mathematics,

Secondary school computer  sc ience  courses should 
be designed to p rov ide  the necessary background for  
advanced work in computer  sc ience .  Curr iculum design 
should provide the r e q u i r e d  fo un d a t io n  f o r  those s t u 
dents who w i l l  be in vo lv ed  in c a r e e r s  t h a t  increas ing ly  
demand advanced computing s k i l l s  and a p p l i c a t i o n s  of  
computing and for  those students  who w i l l  go on to 
deeper study in f r o n t i e r  f i e l d s  of  computer  develop
ment ( NCTM , 1980,  p. 10 ) .

P re d i c t io n s  are t h a t  by 1990,  the  basic  computer s c i 

ence courses t a u g h t  in the f i r s t  y e a r  by most  c o l l e g e s  and 

u n i v e r s i t i e s  w i l l  be taught  in high school (Sjoerdsma,  1980; 

Mayer, 1979).  Luerhmann a lso i d e n t i f i e s  t h i s  downward
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migrat ion  of computing topics which are ta ught  now in  

col leges and concludes that  soon "c o l l e ge  and u n i v e r s i t y  

ma tr icu lan ts  w i l l  a r r i ve  wi th  a s o l i d  understand ing of  the  

fundamentals" (Luerhmann, 1980,  p. 148) .

Much, therefore ,  has been w r i t t e n  about the need fo r  

implementat ion of computer-based courses,  p a r t i c u l a r l y  in  

the high school, over the past f i f t e e n  years .  Progress has 

come slowly,  however. In a few s t a t e s ,  computer science  

courses are part  of the standard c u r r ic u lu m  of  most high 

schools.  S t i l l ,  there are no s t an d ar d i ze d  courses,  nor is  

there  even agreement about where computer sc ience f i t s  i n t o  

the curr iculum.

A search of the l i t e r a t u r e  r e v e a ls  i n s i g h t s  i n t o  many 

of  the problems that  are assoc iated w i t h  the im p le m e nt a t io n  

of  computer science courses in high schools and i d e n t i f i e s  

f a c to rs  that  have in h ib i ted  such development .  Some of  these  

inc lude reluctance and even op p o s i t io n  to change by both 

educators and the American p u b l i c ,  the high cost  o f  the 

computer hardware, the lack of  adequa te ly  t r a i n e d  tea ch er s ,  

and the lack of  c u r r i c u l a  and a sound n o t i o n  o f  where such 

courses would f i t  into the high school c u r r i c u lu m .  The 

remainder of th is synthesis w i l l  exp l o re  each of  these  

f a c t o r s .

Although change normal ly comes s lo w ly  in our educa

t io n a l  system, i t  appears t h a t  educators  are  ready fo r
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change. Most educators are now aware of  the powerful  i n 

f luence  the computer i s  e x e r t i n g  on our s o c i e t y ,  and they  

recognize  the importance of  i n c o r p o r a t i n g  computer science  

i n to  the cu r r i cu lum .  The general  p u b l i c ,  as w e l l ,  seems to 

f a v o r  mass computer educa t ion.  In f a c t ,  in a rece n t  survey,  

90 per cent  of  a l l  ad u l ts  surveyed f e l t  t h a t  computer educa

t i o n  should be p a r t  of  the general  educa t ion  of  each student  

("Computer Educat ion in Schools Wins Survey Approval , "

1982) .  Where there  may have been r e lu c t a n c e  in years past ,  

t h i s  is no longer  a real  f a c t o r .  Perhaps,  then,  the main 

b a r r i e r s  today are o ther  f a c t o r s .

In the e a r l y  1970s,  few schools could a f f o r d  to in v e s t  

in computer hardware.  Computers were very l a r g e ,  expensive  

machines t h a t  re qu i re d  excessive  space and maintenance.

Those schools t h a t  used computers leased t e r m i n a l s  and 

bought or were given t ime on computers which were owned by 

l a r g e  companies or s ta te  agencies .  Even then,  the cost  was 

us ua l l y  qu i te  p r o h i b i t i v e .

The l a s t  few decades have brought  rap id  changes in the 

cost  as wel l  as s i ze  of  computers.  K i b l e r  and Campbell  

(1976)  po i n t  out t h a t  f o r  a decade,  the s i ze  and cost  of  

computer hardware has been dropping by an order  o f  magni tude  

every th ree to f i v e  years.

The development of  the microcomputer ,  which is  a s m a l l ,  

economical  computer about the s i ze  o f  a t y p e w r i t e r ,  in the
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mid 1970s r e v o lu t i o n iz e d  the world of  comput ing.  Today 

smal l  personal  computers can be bought a t  lo c a l  department  

s tor es  fo r  a t i n y  f r a c t i o n  of  what a computer  cost  in 1970.  

Many of  these computers are f inding t h e i r  way in to  schools 

and homes across the United States.

According to Lobel lo (1982) ,  home computer  sales in 

1981 t o t a l l e d  120 m i l l i o n  d o l l a r s ,  and a n a l y s t s  p r e d ic t  a 

sa les  volume six t imes higher for  1982. Exper ts  say that  in 

the n e a r  f u t u r e ,  computers w i l l  be found in most schools and 

homes in t h i s  country.  As ea r l y  as 1977,  a microcomputer  

d e a l e r ,  r e p o r t i n g  on industry  fo rec as ts  in T i m e , foresaw 

t h a t  "some day every home w i l l  have a c o m p u t e r .  I t  w i l l  be 

as standard as a t o i l e t "  ("Plugging in Everyman," 1977, p. 

39) .

Educat iona l  i n s t i t u t i o n s  c o n s t i t u t e  a l a r g e  por t ion of  

the home computer market.  Correa (1979)  e s t i m a t e s  tha t  400 

m i l l i o n  d o l l a r s  w i l l  be spent on microcomputer  hardware by 

schools in 1982. Coburn and others (1982)  found t h a t  there  

are a l re ad y  between a quar ter  and a h a l f  m i l l i o n  microcom

pute rs  in schools.

According to McCormack (1982) ,  a m a j o r i t y  of  the sec

onda ry  schoo ls  in the Un i t ed  S ta t e s  now own a t  l e a s t  one 

microcomputer  or computer terminal  fo r  i n s t r u c t i o n a l  pur

poses. Many high school students are ,  t h e r e f o r e ,  being 

exposed to computers at school. In 1970,  one t h i r d  of a l l
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secondary students had used a computer {Jay,  1980).  By 

1980, wel l  over h a l f  of  a l l  secondary students had used a 

computer {Jay,  1980; Wexler ,  1979) .

The development of  the microcomputer  has made a v a i l a b l e  

to the pub l ic  low co s t ,  a f f o r d a b l e  computing power. The 

cost  of  these devices is  c o n t i n u a l l y  decreas ing,  so t h a t  

co s t  o f  h a r d w a r e  soon w i l l  not  be a m a jo r  b a r r i e r  to com

puter  educat ion.  Lopez, co n f i rm ing  t h i s  a n a l y s i s ,  says 

"microcomputer  systems have lowered hardware costs so s i g 

n i f i c a n t l y  t h a t  cost  i s  no longer  a ser ious f a c t o r  aga ins t  

c la ss ro o m  use" (L o p e z ,  1981 ,  p. 15 ) .

The most f r e q u e n t l y  c i t e d  f a c t o r  t h a t  i n h i b i t s  the 

imp lem en ta t ion  of  computer science educat ion in secondary  

schools is the lack  of  a d e q u a t e l y - t r a i n e d  teachers .  I n 

twined  w i th  t h i s  f a c t o r  are a number of  major  quest ions  

about  the  need f o r  s p e c i a l  t r a i n i n g  in  o r d e r  to teach  com

puter  sc ience,  about computer science as a separate f i e l d ,  

or as par t  of  another  sub jec t  f i e l d  such as math or sc ience ,  

about c e r t i f i c a t i o n  of  t eachers  to teach only computer s c i 

ence, about the ex is tenc e  of  programs designed to t r a i n  

computer science te ach er s ,  about the need f o r  special  

programs designed only f o r  computer science teachers ,  and 

about the e lements of  such a program.

C e r t a i n l y ,  most educators b e l i e v e  t h a t  educat ion is  

b e s t  se rved  when i t  i s  conducted by pe rs on n e l  who a re  not
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on ly  t r a i n e d  in the methodology of  t eaching but also w e l l -  

grounded in an area of  s p e c i a l i z a t i o n .  Reasonably,  t h e r e 

f o r e ,  computer  sc ience educa t ion  should be d i rec ted  by a 

person who has such t r a i n i n g .  S ta t z  (1975a) i d e n t i f i e s  the 

l a c k  o f  t r a i n e d  personnel  as a major  problem impeding the 

i m p l e m e n t a t i o n  of  computer  science courses in the secondary 

schoo l .  S t a t z  f u r t h e r  emphasizes t h a t  not only are t ra ined  

t e a c h e r s  d e s i r a b l e  b u t ,  perhaps,  "w i tho ut  t r a in e d  profes

s i o n a l s ,  s tudents  gain a p a r t i a l ,  perhaps i n c o r r e c t ,  view of  

computers and t h e i r  uses" ( S t a t z ,  1975a,  p. 73).

In 1970,  the Working Group on Secondary School 

Educ a t ion  (WG 3.1) o f  the  I n t e r n a t i o n a l  Federat ion for  I n 

f o r m a t i o n  Process ing  ( I F I P )  i n v e s t i  gated problems associa ted 

w i t h  the i n t r o d u c t i o n  o f  computers in the secondary schools.  

Th is  group concluded t h a t  the major  problem was teacher  

t r a i n i n g .  A produc t  o f  t h i s  group's work is  a booklet  

( I F I P ,  1971)  t h a t  d e sc r ib es  what secondary school teachers  

of  computer  sc ience should know.

Dur ing  t h i s  p e r i o d ,  the major  theme was simply the need 

to  f i n d  any t e a c h e r  w i t h  enough t r a i n i n g  to conduct  a ba s ic  

comput ing c l a s s .  Fu and Koo (1973)  a lso i d e n t i f i e d  the need 

f o r  t e ac h er s  w i t h  adequate t r a i n i n g ,  but suggests (as did  

WG 3.1)  t h a t  the s o l u t i o n  i s  to t r a i n  the math and science 

t e a c h e r s  in computer  sc ience and have them conduct computer  

sc ience  c la s s e s .  Al though t r a i n e d  teachers  were needed,
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computers were not so common in schools t h a t  a person could 

f ind f u l l - t i m e  employment as a computer  sc ience teacher.

The computer  sc ience teacher  would have to be a teacher who 

was c e r t i f i e d  to teach in some o t h e r  area of  s p e c i a l i z a t i o n  

(Moursund,  1975) .  Thus, in i t s  be g in n i n g  s tages ,  computer 

science was g e n e r a l l y  in t roduced  i n t o  the  cu r r i c u lu m  by a 

t eacher  t r a i n e d  in some o t h e r  s u b j e c t  a r e a ,  p a r t i c u l a r l y  

math or sc ien ce ,  or  even bu s iness  (Rogers and Aust ing,  1980; 

P o i r o t ,  1976) .

S ince the mid 1970s,  the  computer  has been introduced  

in to  secondary schools a t  a r a p i d  r a t e  ( P o i r o t ,  1976).  By 

1976,  S t a t z  ( 1976)  c la imed t h a t  enough f u l l  t im e  jobs for  

computer  sc ience  teachers were a v a i l a b l e  so t h a t  teachers  

could be t r a i n e d  in  computer sc ience  as the major  f i e l d  of  

s p e c i a l i z a t i o n .  In 1978, Henderson (1978)  dec l a r ed  that  

every l a r g e  school d i s t r i c t  needed personnel  who were 

t r a i n e d  in computer  science to  teach computer  science c la s 

ses and c o o r d in a t e  computer uses in  schools .

The t r e n d  has cont inued to the  p o i n t  t h a t  today there

are many f u l l - t i m e  job openings f o r  computer  science teach

ers.  But the supply has not ke p t  up w i t h  demand. As l a t e  

as 1982,  few tea ch er s  were r e c e i v i n g  t h e i r  p r im a r y  t r a in in g  

in the area  o f  computer sc ien ce .  According to Cornwa l l ,

"the pool o f  c o l l e g e  graduates  e n t e r i n g  the teach ing f i e l d
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w i t h  a computer science background is nonexistent"  (1982,  p. 

28) .

One major  problem is  to i d e n t i f y  the group t h a t  should 

be t r a i n e d  to teach computer science.  This problem involves  

decid ing i f  computer science i s  mathemat ics ,  sc ience ,  bus i 

ness, or an e n t i r e l y  separate sub je c t  area.  Rogers and 

Aust ing (1980)  found t h a t  computer science has g e n e r a l l y  

begun in secondary schools through the mathemat ics program,  

and academic  c r e d i t  has u s u a l l y  been g i ven  as a u n i t  o f  

math. In o ther  s t a t e s ,  a computer science course may be 

counted as a u n i t  of  sc ience ,  business,  or even computer  

science.  As of  today,  the re  i s  no na t iona l  agreement on the 

t r ue  nature of  computer science as a subject  area.

Many l eaders  in the f i e l d  of  computer science educat ion  

are beginning to c l a s s i f y  computer science as a separate  

d i s c i p l i n e .  The Taskgroup on Computer Science of  the Asso

c i a t i o n  fo r  Computing Machinery 's  Elementary and Secondary 

Schools Subcommittee concludes t h a t  "computer science is  a 

separate  d i s c i p l i n e  and should be taught  as such. I t  should 

be l i s t e d  in cu r r i cu lum  guides and on t r a n s c r i p t s  under a 

t i t l e  t h a t  makes i t  c l e a r  t h a t  the course is  computer s c i 

ence" (Rogers and Aust ing,  1980,  p. 16).  Moursund (1975)  

p r e d ic t s  t h a t  e v e n t u a l l y  the re  w i l l  be standard computer  

science courses a t  the secondary l e v e l .
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The p o s s i b i l i t y  e x is ts ,  then,  t h a t  computer  science is 

a d i s c i p l i n e  apar t  from any o ther  su b je c t  a rea ,  and tha t  

teachers  should, t h e r e f o r e ,  be t r a i n e d  in the d i s c i p l i n e  of 

computer science. Normal ly,  as a p r e r e q u i s i t e  o f  employ

ment ,  a t e ac h er  must be c e r t i f i e d  to  t e a c h  in  c e r t a i n  areas  

of  s p e c i a l i z a t i o n .  The in ference i s  t h a t  computer  science 

might  be a c e r t i f i a b l e  area of  s p e c i a l i z a t i o n .  S ince,  cer 

t i f i c a t i o n  usual ly depends on the comple t ion  o f  a s t a t e -  

approved teacher t r a i n i n g  program, th er e  must be t r a i n i n g  

programs s p e c i f i c a l l y  designed to develop te achers  who w i l l  

rec e iv e  c e r t i f i c a t i o n  in computer sc ience.

By 1975, two s ta te s ,  Wisconsin and M innesota ,  were 

c e r t i f y i n g  computer science teachers ( S t a t z ,  1.975a; S ta tz ,  

1975b).  Meinke and Bauer (1976) ,  repo r ted  in February ,

1976,  t h a t  s t i l l  only Minnesota and Wisconsin o f f e r  c e r t i f i -  

ca t ion  in computer science.  By October ,  1976,  according to 

S ta t z  (1976) ,  Ohio had jo ined Texas,  Wiscons in ,  and 

Minnesota in o f f e r i n g  such c e r t i f i c a t i o n .  Moursund (1977) 

conf i rmed in 1977, t h a t  as y e t ,  only  the same fo u r  s tates  

c e r t i f i e d  computer science teachers.  In F e b r u a r y ,  1979,  

P o i r o t  (1979) claimed tha t  f i v e  s t a t e s  were o f f e r i n g  com

puter  science teacher  c e r t i f i c a t i o n .  In June,  1979,  Mi lner  

st ressed that  "the need to c e r t i f y  t ea ch er s  o f  computer  

science is pervasive" (1979, p. 27 ) ,  and he added t h a t  only 

four  s tates  in the United States o f f e r  computer  sc ience
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c e r t i f i c a t i o n .  Thus, for  the year  1979,  r e p o r t s  c o n f l i c t  on 

the exact  number of states tha t  had adopted c e r t i f i c a t i o n  

standards for  computer science te ac h er s .

When t h i s  study was begun, the  most  r e c e n t  c o u n t  o f  th e  

s t a t e s  th a t  c e r t i f y  computer science tea ch er s  was pu b l ished  

by Hector  in 1980. Hector wrote to the depar tments  o f  

educa t ion  in a l l  f i f t y  states asking f o r  c e r t i f i c a t i o n  r e 

qui rements  in computer science. He c to r ' s  1980 f i n d i n g s  are  

t h a t  only two states,  Texas and Wisconsin ,  o f f e r  c e r t i f i 

c a t io n  in computer science,  but t h a t  a p p r o x i m a t e l y  tw en ty  

others  have some form of c e r t i f i c a t i o n  t h a t  is a s s o c ia t e d  

w i t h  another  subject  area. At t h a t  t i m e ,  computer  sc ience  

was not i d e n t i f i e d  as a c e r t i f i a b l e  s u b j e c t  area by 

Minnesota and Ohio.

Previous to th is  study, the ex ac t  number o f  s t a t e s  t h a t  

c e r t i f i e d  teachers of computer science was not known and the  

l a t e s t  reports gave c o n f l i c t i n g  data.  No r e p o r t  l i s t s  many 

s t a te s  o f f e r i n g  computer science c e r t i f i c a t i o n .  T h e r e f o r e ,  

in most s tates  a computer science t e a c h e r  needed a s p e c i a l i 

z a t i o n  f i e l d  other  than computer sc ience  in o r de r  to be 

l i c e n s e d  to teach.

C e r t a i n l y ,  adoption of c e r t i f i c a t i o n  s tandards would 

have to precede the development of s t a t e - a p p r o v e d  te a c h e r  

t r a i n i n g  programs. Given the low in c id e n c e  of  s t a t e s  t h a t  

p r e s e n t l y  c e r t i f y  computer science t e a c h e r s ,  i t  i s  not
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s u r p r is in g  th a t  there are few e x i s t i n g  programs which are 

designed to t r a i n  computer science teachers.  Moursund 

po ints  out t h a t  "formal  computer educat ion programs of  

study,  s p e c i f i c a l l y  designed for  educa tors ,  are s t i l l  r a t h er  

few and f a r  between" (1979 ,  p. 56 ) .

Development of  teacher educat ion programs would include  

decis ions  about how much t r a i n i n g  is necessary f o r  a com

puter  science teachers ,  what s p e c i f i c  competencies are  

needed by the high school teacher  o f  comput ing,  and what  

group of  courses should be chosen to achieve these goals.  

Some possib le  answers to these quest ions could be der ived  

from an examinat ion of the l i t e r a t u r e  devoted to the sub jec t  

of  teacher  educat ion in computer science.

S ta t z  (1975a) argues t h a t  for  the teacher  who simply  

wants to use computers in the c lassroom,  one or two com

put ing courses might be a s u f f i c i e n t  background. A much 

st ronger  background is needed, however,  by high school  

teachers who teach computer science.  Atchison (1973) r e a 

sons t h a t  the minimum background fo r  a teacher  o f  computing 

in secondary schools is  a minor in computer science.

The most promising approach to the problem is  taken by 

P o i r o t ,  Ta y l o r  and Powell  (1981) .  F i r s t ,  they develop a set  

of  computing competencies f o r  a l l  teachers and the more 

s p e c i f i c  competencies th a t  are needed by the teacher  of
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comput ing.  Second, they present  a group of  t o p i c s  of  study 

t h a t  could be used to achieve these competencies.

Another  program approach is to de scr ibe  the conten t  of  

such a p rogram and inc lude  a group of  c o u r se s  t h a t  meet  the 

conte n t  requ i rements .  Statz  (1975a) descr ibes  the general  

conte n t  of  a t eacher  t r a i n i n g  program t h a t  inc ludes  a group 

of  r e q u i r e d  courses,  two requi red s p e c i a l i z e d  educa t ion  

courses ,  and a recommended group of computer sc ience e le c 

t i v e s .  F r e d e r i c k  (1975) and Po i ro t  (1975)  a lso descr ibe  the 

c h a r a c t e r i s t i c s  of  programs for  p o te n t i a l  computer  science  

t e a c h e r s  and p r o v id e  a l i s t  o f  courses t h a t  meet  the  c r i t e 

r i a .  S t a t z  (1976)  l i s t s  the courses t h a t  are p a r t  of  the 

Ohio c e r t i f i c a t i o n  standards.  These in c lu d e  a group of  

r e q u i r e d  computer  science courses and a number o f  hours of  

computer  sc ience  e le c t i v es ;  the s p e c i f i c  courses from which 

e l e c t i v e s  could be chosen are not l i s t e d .

Others  have published descr ip t ions o f  programs t h a t  had 

been implemented in t h e i r  respect ive  i n s t i t u t i o n s .  Statz  

(1975b)  o u t l i n e s  the teacher  t r a i n i n g  program a t  Bowl ing  

Green S t a t e  U n iv e r s i t y .  This program, which,  according to 

S t a t z ,  i n v o l v e s  a sol id background in computer  sc ience and 

educa t ion  in the  mate r ia ls  and methods of  t e ach ing  computer  

s c i e n c e ,  was one of  the t h r e e  such programs in  t h e  U n i t e d  

S ta t e s  a t  the bachelor 's l evel  in 1975 ( S t a t z ,  1975b).
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Meinke and Bauer (1976)  o u t l i n e  a master 's  degree pro

gram at  the I l l i n o i s  I n s t i t u t e  of  Technology.  The program 

i s  designed to prov ide  computer  science t r a i n i n g  f o r  t e ach 

e rs  who were c e r t i f i e d  in  o t h e r  f i e l d s ,  and who had t h r e e  or  

more years  of  t eaching ex per ie nce .  I t  i n c lu d es  a re qu i re d  

group of  computer science courses ,  one of  which i s  a p r a c t i -  

cuum in teaching computer sc ience ,  and then two e l e c t i v e  

groups.

P o i r o t  (1979)  descr ibes  the teach er  t r a i n i n g  program at  

North Texas S ta t e  U n i v e r s i t y .  The program conta ins  the r e 

qu i red  courses t h a t  are needed to develop competencies which 

are most i m p o r t a n t  to a high school computing teacher .  

According to P o i r o t ,  the basic  competencies are the a b i l i t y  

to w r i t e  programs in several  high l e v e l  languages,  an ov e r 

a l l  understanding of  the basic  o p e r a t i o n  and o r g a n i z a t i o n  of  

a computer ,  and the a b i l i t y  to teach computing courses.

There is  general  agreement on the computer science con

t e n t  f o r  each of  the a fo rement ioned  programs c i t e d .  The 

t y p i c a l  program in vo l ve s  a r eq u i r e d  group o f  s ix  courses,  

t h a t  inc ludes  an i n t r o d u c t o r y  course cover ing  a l g o r i t h m  

design and p r i n c i p l e s  of  programming using a h i g h - l e v e l  

language,  assembly language programming,  survey of  data  

s t r u c t u r e s ,  survey of  programming languages,  fundamenta ls  of  

computer  o r g a n i z a t i o n ,  and uses of  computers in educa t ion .  

Other courses t h a t  are ment ioned,  but  not u n i v e r s a l l y ,  as
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r e q u i r e d  are s o c ia l  i m p l i c a t i o n s  of computing and a second 

programming course using another  high level  language.

A l l  a g r e e  on t h e  i m p o r t a n c e  of  i n c l u d i n g  a course in 

the m a t e r i a l  and methods of  teaching computer science in 

such a c u r r i c u l u m ,  b u t  in  most cases t h i s  course is i d e n t i 

f i e d  as a s p e c i a l i z e d  course to be o f fered  by the education 

d e p a r tm e n t .  Severa l  programs descr ibe speci f ic  e lec t i ve  

groups,  but  t h e r e  i s  no g r e a t  degree of  s i m i l a r i t y  among the 

i d e n t i f i e d  groups.

The l i t e r a t u r e  a lso  presents many possible models for  

the  computer  sc i en ce  component of  a computer education pro

gram. In most ca ses ,  i t  is  assumed t h a t  the candidate 

w i l l  a ls o  co mp le t e  a l l  o f  the general  education courses as 

w e l l  as the  p r o f e s s i o n a l  educat ion courses required by the 

i n s t i t u t i o n  o f f e r i n g  the program.

The l i t e r a t u r e  inc ludes  many ideas on the nature of  

computer  sc ien ce  as a separ a t e ,  c e r t i f i a b l e  teaching f i e l d  

and on the  a p p r o p r i a t e  t r a i n i n g  for  the teacher of comput

ing.  Computer  sc ience  i s  a dynamic, ra p id ly  changing f i e ld .  

Severa l  courses t h a t  are standard in most computer science 

d e pa r t m en ts  today d id not even e x i s t  in 1975. As new tech

n o l o g i c a l  advances a re  made, the curr iculum must adjust to 

meet the  new tech no lo gy .

Those who a re  developing computer science programs 

today w i l l  need to look at  the e x i s t i n g  programs and study
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the  o p in io ns  of  the e x p e r ts  f o r  g u i d e l i n e s .  Research in the 

f i e l d  must cont inue a t  a high l e v e l .  I t  i s  only through 

r e s e a r c h  t h a t  the e d u c a t o r s  o f  t h e  f u t u r e  w i l l  be ab le  to  

i d e n t i f y  the basic e lements  o f  computer  science and to 

a d j u s t  the t r a i n i n g  programs to meet the needs of  a changing 

soc i e t y .
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CHAPTER I I I

PROCEDURES FOR THE COLLECTION 

AND ANALYSIS OF DATA

The Populat ion

The p o p u l a t i o n  f o r  t h i s  study consists  of  t h r e e  

groups:

1. The s t a t e  t e a c h e r  c e r t i f i c a t i o n  o f f i c e r  in each 

s t a t e  or an a p p r o p r i a t e  s ta te  o f f i c i a l  as chosen by the  

s t a t e  o f f i c e r ;

2. The i n s t i t u t i o n s  of higher educat ion in the Un i ted  

St a t es  t h a t  o f f e r  s ta te -approved  programs leading  to c e r t i 

f i c a t i o n  in computer  science;

3. N a t i o n a l l y  recognized leaders  in the f i e l d  o f  com

pute r  sc ience  e d u ca t io n .

S e l e c t i o n  of the Sample

Each s t a t e  c e r t i f i c a t i o n  o f f i c e r  was asked to p a r 

t i c i p a t e  in the study.  The c e r t i f i c a t i o n  o f f i c e r s  were  

asked to  re s p o n d  to t h e  q u e s t i o n n a i r e  or f o r w a r d  i t  to  an 

a p p r o p r i a t e  o f f i c i a l  f o r  complet ion.

In each s t a t e  t h a t  o f f e r s  computer science c e r t i f i 

c a t i o n ,  the o f f i c e r  responding to the qu es t i on na i r e  was 

asked to  s u p p l y  t h e  name of  one c o l l e g e  or u n i v e r s i t y  in

39
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that  s ta te  which has a s t a t e - a p p r o v e d  program le a d in g  to 

c e r t i f i c a t i o n  in computer  sc ience .  In each s t a t e  t h a t  

of fers  computer sc ience  c e r t i f i c a t i o n ,  only  the  i n s t i t u t i o n  

l i s t e d  on the s t a t e  o f f i c e r ' s  q u e s t i o n n a i r e  was co nt a c t e d .

A group o f  f o r t y  l e a d e r s  in  th e  f i e l d  o f  c o m p u t e r  

science educa t ion  was chosen. F i f t e e n  were chosen from the  

p a r t i c i p a n t s  in EdCom '82,  a n a t i o n a l  computer  confe rence  

for  educators.  The p a r t i c i p a n t s  in t h i s  confe rence  were  

selected because o f  t h e i r  r e c o g n i t i o n  as l e a d e r s  in  t h e i r  

f i e l d s  of e x p e r t i s e ,  based on p u b l i c a t i o n  and achievement  in  

t h e i r  r e s p e c t i v e  areas of  i n t e r e s t .  In p a r t i c u l a r ,  the s ix  

panel members t h a t  spoke on "Keeping One Step Ahead: Teach

er T ra in ing"  were p a r t  o f  the sample.  The p a r t i c i p a n t s  in 

th is  conference are recogn ized  as ex pe r t s  in the f i e l d  and 

are wel l  q u a l i f i e d  to address the i ssues in qu es t ion .

In a d d i t i o n ,  f i f t e e n  o t h e r  l e a d i n g  computer  sc ience  

educators were s e l e c t e d  who did not  p a r t i c i p a t e  in EdCom 

*82, but who have d i s t i n g u i s h e d  themse lves  through p u b l i c a 

t ions and p a r t i c i p a t i o n  in at  l e a s t  one of  the N a t io na l  

Education Computer Conferences .  F ive  o t h e r  n a t i o n a l l y  r e 

cognized l e a d e rs  were chosen on the bas is  o f  c o n t r i b u t i o n s  

during the l a s t  decade as ev idenced by t h e i r  p u b l i c a t i o n s  in 

the area of  computer  sc ience  e d u ca t i o n .  F i n a l l y ,  f i v e  ac

t i v e  high school computer  sc ience tea ch er s  were inc lud ed  in 

the sample.
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Data C o l l e c t i o n  

The data f o r  t h i s  study were c o l l e c t e d  from a survey of  

c e r t i f i c a t i o n  o f f i c e r s  o f  each s t a t e ,  and from documents 

supp l ied  by the  c e r t i f i c a t i o n  o f f i c e r s  concerning s ta te  

computer sc ience c e r t i f i c a t i o n  r e q u i r e m e n ts .  In a d d i t io n ,  

d e s c r i p t i v e  brochures were c o l l e c t e d  from the se lec ted i n 

s t i t u t i o n s  of  h ig he r  ed uca t io n  t h a t  have a s tate -approved  

computer sc ience  c e r t i f i c a t i o n  program. F i n a l l y ,  data was 

o b t a i n e d  f rom a n a t i o n a l  s u r v e y  o f  l e a d e r s  in  the  f i e l d  of  

computer sc ience  e d u ca t i o n .

S ta tus  r e p o r t s  f o r  the f i f t y  s t a t e s  concerning computer 

science c e r t i f i c a t i o n  were developed from the quest ionnai res  

sent  to the c e r t i f i c a t i o n  o f f i c e r s  and brochures descr ib ing  

the s t a t e ' s  c e r t i f i c a t i o n  r e q u i r e m e n t s .  D es cr ip t io ns  of  

s ta te -a p p r o v e d  programs l e a d i n g  to computer  science c e r t i f i 

ca t ion  were compi led  using brochures and ca ta logs  from the 

i n s t i t u t i o n ,  as we l l  as course d e s c r i p t i o n s ,  i f  needed, from 

the v a r i o u s  depar tments  w i t h i n  the i n s t i t u t i o n ,  and through 

f u r t h e r  w r i t t e n  and te le ph on e  communica t ions,  i f  necessary.

A n a t i o n a l  o p in io n  survey was conducted of  leaders  in 

the f i e l d  o f  computer  sc ience  ed uc a t io n .  These i n d i v i d u a l s  

were asked to s t a t e  t h e i r  op in io ns  on the importance of  

c e r t i f i c a t i o n  in computer  sc ience  and to l i s t  the computer  

science courses t h a t  should be in c l ud ed  in a computer
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science educat ion c u r r i c u l u m .  The survey was in the form of  

a s e l f - a d m i n i s t e r e d  q u e s t i o n n a i r e .

Research Design

A q u e s t io n na i r e  (see Appendix D) was sent  to the  c e r 

t i f i c a t i o n  o f f i c e r  in each s t a t e .  The respondents  were 

asked to i d e n t i f y  the s t a t e ' s  cur ren t  p o s i t i o n  on c e r t i f i c a 

t ion  of computer sc ience  te ac h e r s .  P r i o r  to the  

d i s t r i b u t i o n  of  the q u e s t i o n n a i r e ,  the c o nt e n t  o f  the ques

t i o n n a i r e  was v a l i d a t e d  by a panel of  f i v e  peop le .  In c lu de d  

in t h i s  group were t h r e e  a d m i n i s t r a t o r s  in the f i e l d  o f  

higher  educat ion and c e r t i f i c a t i o n  s p e c i a l i s t s  in the c o l 

lege of educat ion a t  two u n i v e r s i t i e s .

Those s tates  t h a t  c e r t i f y  computer sc ien ce  te a c h e r s  as 

a d i s c i p l i n e  by i t s e l f  were asked to supply d e s c r i p t i v e  

i n fo rm at io n  about c e r t i f i c a t i o n  re qu i re m e nt s ,  to i d e n t i f y  

one s ta te-approved program le a d i n g  to computer  sc ience  c e r 

t i f i c a t i o n ,  and to r e p o r t  on the number of  c e r t i f i e d  

computer science t e a c h e r s  in the state.  Those s t a t e s  t h a t  

c e r t i f y  computer sc ien ce  tea ch er s  as par t  o f  an o t h er  s u b j e c t  

area were asked to supply  a d e s c r ip t i o n  of  the r e q u i r e m e n ts  

in the other  area,  and any p a r t i c u l a r  re q u i r e m e n ts  f o r  

computer science t e a c h e r s .  S ta t es  not c e r t i f y i n g  computer  

science teachers were not  asked for  f u r t h e r  i n f o r m a t i o n .
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The q u e s t io n n a i r e  was mai led wi th  an accompanying p re 

addressed envelope f o r  the convenience of  the respondents.

A cover  l e t t e r  (Appendix B) s o l i c i t i n g  the cooperat ion of  

the respondents also included an o f f e r  to send a compl imen

t a r y  summary of  the completed research r e p o r t .  Because of  

the na t i on a l  na ture  of  the study,  i t  was hoped t h a t  100 per 

cent  of  the sample would respond.

Fo l low-up  s o l i c i t a t i o n s  by l e t t e r  (Appendix C) were 

conducted th ree  weeks a f t e r  the i n i t i a l  m a i l i n g .  Three 

weeks a f t e r  the f o l l o w  up l e t t e r  was sent ,  phone c a l l s  were 

made to the c e r t i f i c a t i o n  o f f i c e r  of  each s t a te  t h a t  had 

f a i l e d  to respond. I f  the in f o r m a t i o n  could not be obtained  

through these s o l i c i t a t i o n s ,  the co l l e g e  of  educat ion at  a 

major  u n i v e r s i t y  w i t h i n  the s t a t e  was to be contacted and 

asked to p a r t i c i p a t e .  This procedure was unnecessary,  how

ever .  For ty  s t a t e s  responded to the f i r s t  s o l i c i t a t i o n ,  and 

the  o t h e r  ten responded w i t h i n  a week and a h a l f  o f  the  da te  

of the f o l l o w - u p  l e t t e r .  T h er e f o re ,  a l l  of  the data were 

c o l l e c t e d  from the f i r s t  two m a i l in g s .

One s t a te -approved  program was i d e n t i f i e d  in each s t a te  

t h a t  c e r t i f i e s  computer science teachers ,  and l e t t e r s  were 

sent to each i n s t i t u t i o n  c i t e d .  The co l l e g e  or depar tment  of  

educat ion w i t h i n  the i n s t i t u t i o n  was asked to fu rn ish  the 

c u r r i c u l a r  requ i rements  fo r  a degree l eading to computer  

science c e r t i f i c a t i o n .  Course d e s c r i p t i o n s  of  the computer
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sc ien ce  courses in the cur r i cu lum were obtained from the 

i n s t i t u t i o n ' s  general  c a t a lo g ,  and f u r t h e r  c l a r i f i c a t i o n  was 

re q u e s t e d  and rece ived from the computer science depar tment ,  

i f  needed.  Any o ther  in fo rm at io n  needed to adequately i d e n 

t i f y  the  c u r r i c u l u m  was s o l i c i t e d  through correspondence or  

t e le p h o n e  co nv er sa t i on s .

The c o l l e g e  or depar tment  of education of each i n s t i t u 

t i o n  was contac ted  by phone and c u r r i c u l a r  informat ion was 

r e q u e s t e d .  Phone requests fo r  course descr ipt ions also were 

made to the computer  science departments.  I f  the i n s t i t u 

t i o n ' s  c a ta lo g  was not a v a i l a b l e  through local  l i b r a r y  

f a c i l i t i e s ,  a c a ta lo g  was requested.

F o l l o w - u p  procedures consis t ing of a s o l i c i t a t i o n  l e t 

t e r  a f t e r  th re e  weeks of  non-response and a phone c a l l  a f t e r  

t h r e e  f u r t h e r  weeks were used. Again, i t  was hoped t h a t  100 

per  c e n t  o f  the sample would respond.

A survey form (see Appendix G) was sent to each of  the  

s e l e c t e d  l e a d e rs  in the f i e l d  of computer science educa t ion .  

A co ver  l e t t e r  (Appendix E) s t ressing the importance of  the  

study and the va lue  of  the in d iv id u a l ' s  p a r t i c i p a t i o n  was 

i n c l u d e d  along w i t h  a request  for  p a r t i c i p a t i o n .  A stamped,  

pr e - ad d re ss e d  envelope was enclosed along with a guarantee  

o f  c o n f i d e n t i a l i t y .
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A survey i n s t r u m e n t  was designed based on a synthesis  

of  the r e l e v a n t  l i t e r a t u r e  and in te rv ie ws  wi th experts in 

the f i e l d .  P r i o r  to i t s  d i s t r i b u t i o n ,  the instrument  was 

t es ted for  c o n t e n t  v a l i d i t y  by a panel of experts in the  

f i e l d .

In the f i r s t  s e c t i o n  o f  the inst rument ,  respondents 

were asked to e v a l u a t e  a s e r i e s  of i tems concerning the 

importance of  c e r t i f i c a t i o n  o f  computer science teachers and 

the development of  t r a i n i n g  programs designed e s p e c ia l l y  f o r  

computer sc ience  t e a c h e r s .  A f i v e  point  L i k e r t - t y p e  scale  

was used th roughout  t h i s  s e c t io n .  An addi t iona l  open-ended 

quest ion s o l i c i t e d  i n d i v i d u a l  comments.

The next  se c t i o n  o f  the  survey instrument  was designed 

to i d e n t i f y  the computer  sc ience  courses th a t  should be 

included in a computer  ed uca t io n  curr icu lum.  Respondents 

were given a l i s t  o f  t w e n t y - f o u r  possible  computer science  

courses,  from which to choose a maximum of twe lve  courses.

The chosen c o u r s e s  wer e  l a b e l e d  w i t h  e i t h e r  an £  or  an 

to i n d i c a t e  t h a t  the  course should be part  of an e l e c t i v e  

(£) group or  a r e q u i r e d  (Rj course.  No more than six 

courses could be de s i g na te d  as requi red.  The respondents 

had the op t io n  of  w r i t i n g  in courses other  than those l i s t e d  

on the  fo rm.  No more than  a t o t a l  of  t w e l v e  courses co u l d  

be se lec te d ,  a l though  le s s  than twelve could have been se

le c te d .  The i n d i v i d u a l  i t ems  in t h i s  sect ion were chosen by
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an examina t ion  of  the l i t e r a t u r e  descr ib ing  e x i s t i n g  pro

grams or proposing content  fo r  such programs ( P o i r o t ,  1979b; 

Meinke and Bauer,  1976; P o i r o t ,  1976; F r ed er ic k ,  1975;

P o i r o t  and E a r l y ,  1975; and S t a t z ,  1975b),  and w r i t i n g s  

de sc r i b in g  competencies needed by computer science teachers  

(T a y lo r ,  P o i r o t ,  and P ow e l l ,  1980a; Ta y lo r ,  P o i r o t ,  and 

P ow e l l ,  1980b; P o i r o t  and o th er s ,  1979a).

One major  group of  courses included are those in "Cur

r i cu lum '78" (Aust ing and o t her s ,  1979) ,  the basic  

cur r ic u l um de f ined by the ACM Curr iculum Committee on Com

puter  Science.  Since most computer science departments are 

exper ienc ing  rap id  growth in terms of  the number of under

graduate and graduate computer science majors.  These 

departments are hard pressed to provide the courses needed 

to meet  the demands o f  t h e i r  own c u r r i c u l a .  I t  was un

r e a l i s t i c  to expect  many computer science departments  

to be a b le  to add an e n t i r e l y  new s e t  o f  courses t h a t  are  

p r i m a r i l y  f o r  teachers.  T h e r e fo re ,  many of  the courses to 

be ta ke n  by those  who a r e  t r a i n i n g  to be t e a c h e r s  w i l l  have 

to be se lec ted  from the standard computer science c u r r i c u -  

1 urn.

A f i n a l  sect ion o f  the survey ins t rument  was designed 

to determine  the h i g h - l e v e l  languages in which a computer  

science teacher  should be p r o f i c i e n t .  Since most computer  

science departments o f f e r  programming courses in several
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h i gh - lev e l  languages, a ma jor  d e c i s i o n  in the design of a 

teacher t r a in in g  program would be whether  to a l low students  

to s p e c i a l i z e  in the languages of  t h e i r  choice or to requ i re  

s p ec i f i c  languages. I f ,  in the  f u t u r e ,  high school computer  

science courses become s t a n d a r d i z e d ,  perhaps so should the 

basic languages for  t e ac h e r s .  Respondents,  t h e r e f o r e ,  were 

given a l i s t  of the ma jor  h i g h - l e v e l  languages and asked to 

pick a maximum of th re e  languages in which teachers should 

be p r o f i c i e n t .  Again,  a respondent  could add in any 1 an- 

guage not on the l i s t  which he f e l t  would be appropr ia te .

Once designed, the i n s t r u m e n t  was f i e l d  tes ted  fo r  

content v a l i d i t y  and d i s t r i b u t e d  to the l eaders  in the 

f i e l d .  Fol low-up s o l i c i t a t i o n s ,  f i r s t  by l e t t e r  and then by 

phone were conducted. E f f o r t s  to s o l i c i t  responses con

t inued u n t i l  a minimum of  t h i r t y  responses {75 per cent  of  

the sample) were completed and r e tu rn e d .  The re tu rn  enve

lopes were coded to a l l o w  f o r  v e r i f y i n g  the responses and 

determining the p a n e l i s t s  to whom f o l l o w - u p  l e t t e r s  should 

be sent .

The overa l l  r esearch design c a l l s  f o r  the c o l l e c t i o n  

of data tha t  would lead to a d e s c r i p t i o n  o f  each s ta te 's  

curren t  status on the qu es t io n  o f  c e r t i f i c a t i o n  of  computer  

science teachers.  D e s c r i p t i v e  data  about e x i s t i n g  programs 

were co l l e c te d .  E v a l u a t io n  o f  the s i m i l a r i t i e s  and d i f f e r 

ences of  the in d i v id ua l  components o f  the programs is
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made, but no ranking or e v a lu a t i o n  of  the i n d i v i d u a l  pro

grams was performed.

A f i v e - p o i n t  L i k e r t  s c a l e  was used on the  f i r s t  p a r t  o f  

the  q u e s t i o n n a i r e  t h a t  was se n t  to th e  l e a d e r s  in th e  f i e l d  

of  computer science educat ion.  This scale  lended i t s e l f  to 

t a b u la t i o n  of responses to each quest ion and a d e s c r i p t i o n  

of  the r e l a t i v e  s ign i f i can ce  at tached to each issue by the  

p a n e l .

Recommendations are made about the co nte n t  o f  the com

puter  science component of a computer educa t ion  c u r r ic u lu m .  

The courses of fered in each of  the e x i s t i n g  programs are  

categor ized using course d e s c r i p t i o n s  on the in s t r u m en t  sent  

to the leaders in the f i e l d ,  so comparisons can be made.

In making these recommendations,  more s i g n i f i c a n c e  was a t 

tached to the opinions of the l e ad er s  in the f i e l d  than the 

content  of the e x is t i ng  programs.

Report ing of  Data

Data co l l ec ted  from the s t a te  c e r t i f i c a t i o n  o f f i c e r s  

are reported in a common fo rm at ,  l i s t i n g  each s t a t e  and 

descr ib ing i t s  current  pos i t ion  on the c e r t i f i c a t i o n  of  

computer science teachers.  The data c o l l e c t e d  on the c e r t i 

f i c a t i o n  requirements of  each s ta te  t h a t  c e r t i f i e s  computer  

science teachers are summarized. The s t a te s  t h a t  c e r t i f y  

computer science as a d i s c i p l i n e  by i t s e l f  are summarized
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s e p a r a t e ly  from those t h a t  cons ider  computer science to be a 

r e l a t e d  par t  of  another  d i s c i p l i n e .

Summary reports  d e s c r ib in g  each e x i s t i n g  s t a t e  program 

have been developed. Composite t o t a l s  r e s u l t i n g  from the 

c l a s s i f i c a t i o n  of courses and the t a b u l a t i o n  of  f requenc ies  

are d isplayed in summary t a b l e s .

Reports of  the data gathered from the n a t i o na l  opinion  

survey are displayed in summary char ts  of  the op in ions on 

t eacher  c e r t i f i c a t i o n  and teach er  t r a i n i n g  and a composi te  

d e s c r i p t i o n  of the courses chosen fo r  a computer science  

cur r ic u l um was developed.  Responses to the open-ended ques

t i o n  are summarized s e p a r a t e l y .

Treatment  of  the Data 

Responses to the i n d i v i d u a l  i tems on the f i r s t  p a r t  of  

the survey ins t rument  were summed and then the mean computed 

to der ive  a numeric i n d i c a t o r  of  the l e v e l  of  agreement  wi th  

each i tem.  Conclusions drawn from t h i s  procedure are p re 

sented in n a r r a t i v e  form.

Three frequency d i s t r i b u t i o n s  of the courses se lec ted  

in the second par t  o f  the in s t r u m en t  were co ns t r u c t e d .  The 

f i r s t  in d ic a t es  the number of  t imes each i tem was chosen as 

a requ i red  course.  The second shows how many t imes a course 

was se lected to be p a r t  o f  an e l e c t i v e  group. The f i n a l  

t a b u l a t i o n  d isp lays  the number of  t imes an i tem was se lec ted  

f o r  e i t h e r  group. A sample program has been designed using
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the s ix  courses se lected most f r e q u e n t l y  as re qu i red  courses 

and then from the remaining courses,  the six courses most 

f r e q u e n t l y  se lec ted  for  e i t h e r  group.

S i m i l a r  d i s t r i b u t i o n s  were made fo r  the computer s c i 

ence courses th a t  were par t  of the e x i s t i n g  programs t h a t  

were i d e n t i f i e d  by states t h a t  c e r t i f y  computer science  

t each er s .  A summary is presented d e sc r ib in g  areas of  agree

ment and nonagreement between these groups and the group 

s e le c te d  by the survey inst rument .

Frequencies were tabula ted  fo r  each language l i s t e d  in 

the  t h i r d  sect ion of  the inst rument .  Conclusions are drawn 

in summary form. Recommendations about the computer science  

c o n te n t  of  a teacher  t r a i n i n g  program and the t rue  nature of  

computer  science as an area of  s p e c i a l i z a t i o n  were developed 

by the researcher  through analys is  of  the op in ions and 

pre fe re nc es  of  the p a r t i c i p a n t s  in the study.



www.manaraa.com

CHAPTER B I B L I O G R A P H Y

Aust ing ,  Richard H., and o t h e r s ,  e d i t o r s ,  "C u r r i cu lu m  '78 
Recommendations f o r  the Undergraduate Program in Com
pute r  Science ,"  Communicat ions of  the ACM, 22,  no. 3 
(March,  1979) ,  147^166.

F r e d e r i c k ,  Te r ry  J . ,  "Computer Science Educat ion f o r
Students T r a i n i n g  to be Secondary Teachers,"  Topics  in 
I n s t r u c t i o n a l  Computing,  a spec ia l  p u b l i c a t i o n  of  
SIGCUE, 1 ( January ,  1975) ,  10-14.

Meinke,  John G., and Char les R. Bauer,  "The 11T MST in
Computer Science Program," SIGCSE B u l l e t i n ,  8,  no. 1 
(February ,  1976) ,  35 -38 .

P o i r o t ,  J. L. ,  "A Course D e s c r i p t i o n  fo r  Teacher  Educat ion  
in Computer Science ,"  SIGCSE B u l l e t i n , 8,  no. 1 
(F ebruary ,  1976) ,  35 -38 .

P o i r o t ,  J.  L . ,  and G. G. E a r l y ,  " T ea c he r  C e r t i f i c a t i o n :  A
Computer Science N ec ess i ty , "  Topi cs in  Ins t r u e t i  onal  
Computing,  a spec ia l  p u b l i c a t i o n  of  STGCUE, I  (January ,  
1 9 7 5 ) ,  1 5 - 1 8 .

P o i r o t ,  James, and o t h e r s ,  "Computing Competencies f o r  
School Teachers:  A P r e l i m i n a r y  P r o j e c t i o n  f o r  the
Teachers of  Computing," P roceedi  ngs of  NECC 1979 
Nat iona l  Educat iona l  Computer Confe~rence, e d i t e d  by 
D”iana H a r r f s , Iowa Ci t y , Iowa,  June 2 5 - 2 7 ,  1979a ,  pp. 
3 6 -4 3 .

P o i r o t ,  James L. ,  "Computer Educat ion in the Secondary
Schools: Problems and S o lu t io n s , "  SIGCSE B u l l e t i n ,
11,  no. 1 ( F e b r u a r y ,  1 9 7 9 b ) ,  10 1 - 10 4"

S t a t z ,  Joyce,  " C e r t i f i c a t i o n  of  Secondary School Computer  
Science Teachers:  Some Issues and V i e w p o i n t s , "  ACM
'75 P roceedi  ngs of  the Ann u a1 Confe r en ce , e d i t e d  by 
Xoh nTL. vTFiTteT" MTnneapol i s , Minnesota ,  October  2 0 -2 2 ,  
19 7 5 a ,  pp. 7 4 - 7 6 .

______________ , " T r a in in g  of  Secondary School Computer Science
Educators ,"  Topics i n In s t r u ic t i  ona1 Computi  n g » a 
specia l  p u b l i c a t i o n  of  SlGCUE, I  (Tar iuaryl  T975b) ,  4-9.

51



www.manaraa.com

52

T a y l o r ,  Robert  P.,  James L. P o i r o t ,  and James D. Powel l ,  
"Computing Competencies fo r  School Teachers," ES 
R e p o r t , A P r e l i m i n a r y  Report of the ACM Elementary and 
Secondary Schools Subcommittee,  February,  1980a, pp. 
4 2 -5 4 .

____________ , "Computing Competencies fo r  School Teachers,"
Proceedings of  NECC/2, ed i ted  by Diana Harr is  and Beth 
Co 11 i son, FTo'rfol k,  V i r g i n i a ,  June 23-25 ,  1980b,  
pp. 1 3 0 - 1 3 6 .



www.manaraa.com

CHAPTER I V

REPORT ON THE SURVEY OF STATE 

CERTIFICATION OFFICERS

The purpose of t h i s  chapte r  i s  to r e p o r t  and analyze  

the data c o l l e c t e d  from a survey o f  the c h i e f  c e r t i f i c a t i o n  

o f f i c e r  of  each s t a te .  The survey form,  which is  included  

in Appendix D, was sent  to the c h i e f  c e r t i f i c a t i o n  o f f i c e r  

in each s t a t e .  Each o f f i c e r  was asked to choose the one out  

of  th re e  c a t e g o r i e s  t h a t  best  de scr ib ed  his s t a te 's  pos i t ion  

on computer  sc ience c e r t i f i c a t i o n .  In a d d i t i o n ,  those 

s ta te s  s i g n i f y i n g  c e r t i f i c a t i o n  of  computer  science teachers  

as a separa te  s u b j e c t  area or as p a r t  o f  another  subject  

area were asked to provide d e s c r i p t i v e  i n f o r m a t i o n  about 

t h e i r  s t a t e ' s  requ i rements .

W i th in  t h r e e  weeks of  the i n i t i a l  m a i l i n g ,  f o r t y  of  the 

f i f t y  s t a t e  o f f i c e r s  had responded to the survey.  At tha t  

t i m e ,  f o l l o w - u p  l e t t e r s  were sent  to  the rema in ing  ten state  

o f f i c e r s .  W i t h i n  two more weeks,  the ten remaining  

responses had been r e t u rn ed .

When t h i s  s tudy  was begun,  i t  was f e l t  t h a t  i t  was 

e s s e n t i a l  fo r  a l l  f i f t y  s ta tes  to p a r t i c i p a t e  to der ive a 

t rue  p i c t u r e  o f  the nat iona l  s t a t u s  o f  computer  science

53
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c e r t i f i c a t i o n .  The goal of  100 per cent  response was met 

qu ick ly  due to the prompt ac t io n  of  the s t a te  o f f i c e r s .

The D i r e c t o r y  of  1981-1982 of  the Nat iona l  Associa t ion  

of S ta te  D i r e c t o r s  of  Teacher Educat ion and C e r t i f i c a t i o n  

provided the names and addresses of  the s ta te  o f f i c e r s  to 

whom the survey was sent.  From the responses to the sect ion  

o f  the form t h a t  asked f o r  an i n d i v i d u a l  to c o n t a c t  f o r  

c l a r i f i c a t i o n ,  i t  was found t h a t  several  s ta te  c e r t i f i c a t i o n  

o f f i c e r s  had changed since the p u b l i c a t i o n  of  the d i r e c to r y  

as wel l  as the l o c a t i o n  of  the o f f i c e s .  An updated l i s t  of  

the names, addresses,  and phone numbers of  these o f f i c e r s ,  

r e f l e c t i n g  those changes gathered through t h i s  study,  is  

provided in Appendix A of  t h i s  study.

The data c o l l e c t e d  by t h i s  survey are repor ted and 

analyzed in several  sec t ions .  The f i r s t  sect ion is  a status  

r e p o r t  on each s ta te  regard ing computer science teacher  

c e r t i f i c a t i o n .  The other  sect ions  inc lude notes about the 

s ta tes  t h a t  do not c e r t i f y  computer science teachers apar t  

from another  d i s c i p l i n e ,  summaries about the s ta tes  o f f e r i n g  

separate  computer science c e r t i f i c a t i o n ,  c o n f l i c t s  between 

the data and the l i t e r a t u r e ,  and an a ly s is  of  the data.

Status of  Each S ta te  Concerning Computer 
Science Teacher C e r t i f i c a t i o n

The data in Table  I i n d i c a t e  the status  of  each s ta te  

concerning the c e r t i f i c a t i o n  o f  high school computer science
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t eachers as described by the c h i e f  c e r t i f i c a t i o n  o f f i c e r s .  

The three status choices in Table 1 correspond to the th re e  

choices on the survey form. The s tates  are l i s t e d  in 

a l p ha be t i ca l  order  in Table I .

Summaries are provided in the f o l l o w i n g  se c t i o n  f o r

those s ta tes  th a t  o f f e r  c e r t i f i c a t i o n  in computer  sc ience  

ap ar t  from any other  subject  area.  The summaries are based 

on the n a r r a t i v e  responses included on the survey form by 

the c e r t i f i c a t i o n  o f f i c e r s ,  in fo r m a t io n  found in the 

d e s c r i p t i v e  brochures provided by the respondents ,  and 

i n s i g h t s  gained through phone c a l l s  t h a t  were made to 

c l a r i f y  the data.

Th i r te en  s ta te  c e r t i f i c a t i o n  o f f i c e r s  responded t h a t  

computer science c e r t i f i c a t i o n  i s  considered to be p a r t  o f  

c e r t i f i c a t i o n  in another subject  area in t h e i r  s t a t e .  They 

each were requested to supply ad d i t i on a l  i n f o r m a t i o n  on the  

survey form about t h e i r  s t a te 's  r e g u l a t i o n s .  Phone c a l l s  

were made for  the c l a r i f i c a t i o n  of data in e leven of  these

t h i r t e e n  s ta te s .  Summaries f o r  a l l  t h i r t e e n  s t a t e s ,

inc lud ing  the in fo rmat ion  provided on the survey form and 

i n s ig h ts  gained through the subsequent phone c a l l s ,  are  

found in Appendix H.

C e r t i f i c a t i o n  o f f i c e r s  in e ight  o f  the s t a t e s  t h a t  have 

no prov is ions  for  the c e r t i f i c a t i o n  of computer  sc ience  

teachers v o l u n t a r i l y  submit ted ex t ra  i n f o r m a t i o n .  Notes
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TABLE I

STATUS OF EACH STATE ON CERTIFICATION 
OF HIGH SCHOOL COMPUTER 

SCIENCE TEACHERS

S ta t e

Status

(a)

O f f e r s  sep
a r a t e  compu
t e r  science  
c e r t i  f i c a -  
t i  on

(b)
Of fers compu
te r  science 
c e r t i  f i c a -  
t ion as part  
of another  
subject  area

(c)
No p r o v i 
s ions f o r  
computer  
sc ience  
c e r t i f i c a 
t i o n

A1abama X
AT aska X
Ari  zona X
Arkan sa s X
Cal i form'  a X*
Colorado X*
C o n ne c t ic u t X
Del aware X*
F l o r i d a X*
Georg i a X
Hawai i X
Idaho X
I l l i n o i s X
Ind ian a X
Iowa X
Kansas X*
Kentucky X*
L o u is ia n a X*
Maine X
Mary1 and X
Massachuset ts X*
Michi  gan X
Mi nnesota X
Mi ssi ssi  ppi X
Missour i X*
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TABLE I - - C o n t in u e d

Status

(a) (b)
O f f e r s  compu

(c)
No p r o v i 

O f f e r s  sep t e r  science sions f o r
a r a t e  compu c e r t i  f i  ca computer
t e r  science t io n  as par t sc i ence
c e r t i  f i c a  of  another c e r t i  f i  ca

S t a t e t i o n sub ject  area t io n

Montana X
Nebraska X
Nevada X
New Hampshire X
New Jersey X*
New Mexico X
New York X
North C a r o l i n a X*
North Dakota X*
Ohio X

{ spec i al 
case* )

X*

Oklahoma X*
Oregon X*
Pennsy lvan ia X*
Rhode Is l a n d X*
South C a r o l i n a X
South Dakota X*
Tennessee X
Texas X
Utah X*
Vermont X
V i r g i n i a X*
Washi ngton X*
West V i r g i n i a X
Wi sc on si  n X
Wyomi ng X

*  See Appendix H f o r  notes on t h i s  s t a t e .
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th a t  descr ibe t h e  a d d i t i o n a l  in f o r m a t i o n  fo r  these e ight  

states are a l s o  i n c l u d e d  in Appendix H. I t  i s  possible that  

s i m i l a r  s i t u a t i o n s  e x i s t  in o t h e r  s t a t e s ,  but such informa

t i o n  i s  not a v a i l a b l e  f r o m  t h e  d a t a  c o l l e c t e d  as p a r t  of  

th is  study.

S t a t e s  T h a t  O f f e r  Separate  Computer 
S c i e n c e  Te acher  C e r t i f i c a t i o n

The s t a t e  c e r t i f i c a t i o n  o f f i c e r s  in Ar i zona ,  I l l i n o i s ,  

Texas, and W i s c o n s i n  responded t h a t  t h e i r  s t a t e s  o f f e r  

teacher  c e r t i f i c a t i o n  i n  computer  science ap ar t  from any 

other  d i s c i p l i n e .  On t h e  survey form,  each o f f i c e r  who gave 

th i s  response was a s k e d  to supply n a r r a t i v e  responses to 

each of  the f o l l o w i n g  i t e m s .

a. P lease s u p p l y  t h e  name o f  one c o l l e g e  or u n iv e rs i t y  

in your s ta te  t h a t  now o f f e r s  a s ta te -approved  program 

l eading to c e r t i f i c a t i o n  in computer  science,  which is rep

r es e n ta t i v e  o f  a l l  t h e  programs in your s t a t e .

b. Approx i ma t e l  y how many c e r t i f i e d  computer science 

teachers are t h e r e  i n  y o u r  s t a te ?

c. When c o m p u t e r  s c ie n ce  c e r t i f i c a t i o n  requirements  

were adopted,  w h a t  p r o v i s i o n s  were made to c e r t i f y  those 

teachers who w er e  a l  r e a d y  te a c h in g  computer science but did 

not meet the r e q u i r e m e n t s  f o r  c e r t i f i c a t i o n ?
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d. How can a teacher  a l r e a d y  c e r t i f i e d  in your  s t a t e  

in an area of  s p e c i a l i z a t i o n  o t her  than computer  science  

become c e r t i f i e d  in computer  sc ience as we l l?

e. Would you please e i t h e r  descr ibe  the requ i rements  

for  computer science c e r t i f i c a t i o n  or enclose a brochure  

giving this informat ion?

The fo l lowing sec t ions  co nt a in  summaries of  the r e s 

ponses to the f i v e  i tems by each s t a t e  o f f i c e r .  In 

addi t ion,  any f u r t h e r  i n s i g h t s  gained from f o l l o w - u p  phone 

c a l l s  to a l l  fo ur  s t a t e  o f f i c e r s  a re  i n c l u d e d  in the sum-  

mari es .

Although no s ta te  standards f o r  computer  science c e r t i 

f i c a t io n  have been adopted in Ohio,  spec ia l  pe rmiss ion has 

been granted to o f f e r  c e r t i f i c a t i o n  to graduates of  one 

state-approved program in Ohio. Th is  ex cep t io na l  p r o v is io n  

for  the state of Ohio is  a lso  summarized.

Arizona

Computer science c e r t i f i c a t i o n  standards have only  

recent ly ,  w i th in  the l a s t  few months o f  1982,  been adopted 

in the state of  Ar izona.  Computer sc ience may now be posted 

as a major on a secondary (grades seven through t w e l v e )  

c e r t i f i c a t e  in Ar izona.  T h i r t y  semester  hours in computer  

science are required f o r  a t e ach ing  major .

Cur rent ly ,  there are no s t a te -a p p r o v e d  teaching  

t ra in ing  programs in Ar i zona t h a t  o f f e r  a t each ing  major  in
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computer science.  With the recen t  adopt ion of  c e r t i f i c a t i o n  

standards,  i t  is p r e d ic t e d  t h a t  the va r ious  teacher  t r a i n i n g  

i n s t i t u t i o n s  w i t h i n  the s t a t e  w i l l  add such programs to 

t h e i r  c u r r i c u l a .

A teacher  who seeks i n i t i a l  c e r t i f i c a t i o n  can rece ive  

Arizona c e r t i f i c a t i o n  w i t h  a computer  science major  by 

complet ing t h i r t y  semester  hours of  computer science plus 

the normal p ro fes s io na l  and general  educat ion courses taken 

by secondary educa t ion  majors .  A tea ch er  who is c e r t i f i e d  

in another area may a lso  become c e r t i f i e d  in computer  s c i 

ence through the comple t ion  of  t h i r t y  semester  hours of  

computer science coursework.

Those c e r t i f i e d  teachers  who d e s i r e  to be approved for  

a c c r e d i t a t i o n  purposes to teach computer  science can com

p l e t e  the requi rements  f o r  a minor  teaching area.  Such a 

program us ua l l y  inc ludes  e ig h t een  to twenty  hours of  course-  

work,  wi th  the exact  number o f  hours set  by the a c c r e d i t i n g  

a s so c ia t i on .  Minor teach ing  areas in Ar i zona are not posted 

on c e r t i f i c a t e s .  Teachers who pursue t h i s  avenue would not 

be c e r t i f i e d  in c o m p u te r  s c i e n c e  bu t  w o u ld ,  in  th e  eyes of  

the s t a t e ,  be q u a l i f i e d  to teach computer sc ience .  The 

U n i v e r s i t y  of Ar i zona now o f f e r s  a program in secondary 

educat ion w i th  a teach ing minor  in computer sc ience.

C e r t i f i c a t i o n  r e q u i r e m e n ts ,  as wel l  as the teaching of  

computer science as such, in Ar i zona are very new. The
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ex ac t  number of c e r t i f i e d  computer science teachers in  

Ar i zona  was not a v a i l a b l e ,  but  was e s t im a t e d  to be very  few.  

Dec is ions  are s t i l l  being made about  p ro v i s io ns  for  those  

t ea ch er s  who present ly  teach computer  science.  For ac tua l  

c e r t i f i c a t i o n ,  ra th er  than only approval  to cont inue to  

teach computer science,  these teachers  would s t i l l  need to 

complete  the requi red t h i r t y  hours o f  computer science  

coursework .

I l l i n o i s

Teachers who are complet ing a s ta te -approved  te a c h e r  

t r a i n i n g  program wi th  a teaching ma jor  in computer sc ience  

may be c e r t i f i e d  in the area o f  c o m p u t e r  sc ience  in 

I l l i n o i s .  T h i r t y - t w o  semester hours of  computer science  

coursework are requi red for  a t e ac h in g  major .  The only  

s ta te -approved  program in the s t a t e  i s  o f f e r e d  by the  

I l l i n o i s  I n s t i t u t e  of Technology.

The number of  c e r t i f i e d  computer  science teachers in 

I l l i n o i s  was not a v a i l a b l e .  When computer  science c e r t i f i 

c a t i o n  standards were adopted, those teachers  who were 

p r e s e n t l y  teaching computer sc ience ,  and who possesed a high  

school c e r t i f i c a t e  wi th a mathemat ics or business major  and 

f i v e  semester hours in computer sc ience ,  were e l i g i b l e  fo r  

c e r t i f i c a t i o n .  C e r t i f i e d  teachers who do not meet t h i s  

requ i re me nt  can be c e r t i f i e d  in computer  science by com

p l e t i n g  t h i r t y - t w o  semester hours in computer science and a



www.manaraa.com

62

computer science teaching methods course.  In a d d i t i o n ,  they  

would need 100 hours of  c l i n i c a l  exper ience in computer  

s c i e n c e .

Since the number of  i n s t i t u t i o n s  t h a t  o f f e r  s t a t e -  

approved programs in I l l i n o i s  is so l i m i t e d ,  s t a te  o f f i c i a l s  

repor ted th a t  i t  is poss ib le  to be c e r t i f i e d  in computer  

science through t r a n s c r i p t  e v a lu a t i o n .  An i n d i v i d u a l  who 

completes t h i r t y - t w o  semester  hours of  computer science  

coursework along w i th  the a p p r o p r i a te  general  and p r o f e s 

s ional  educat ion courses,  can be c e r t i f i e d  in computer  

science w i th ou t  being in a s ta te -approved  program. Of

f i c i a l s  be l i e v e  t h a t  no one has been c e r t i f i e d  in computer  

science as ye t  through t h i s  procedure.

Ohio Except ion

There are no s t a te  standards f o r  computer science  

c e r t i f i c a t i o n  in the Ohio s t a te  blue book of  c e r t i f i c a t i o n  

standards.  However,  in several  i s o l a t e d  areas,  i n d i v id u a l  

i n s t i t u t i o n s  which have been judged by the s t a te  to be 

capable of  o f f e r i n g  special  programs to s tudents ,  have been 

given s t a te  approval  f o r  such programs and permission to 

v a l i d a t e  c e r t i f i c a t e s  in these areas.  This i s  the case at  

Bowl ing Green S ta t e  U n i v e r s i t y  in Ohio.

Several  years ago, Bowl ing Green S ta t e  presented the 

s t a t e  w i th  a plan fo r  i t s  computer science educat ion  

program. The program was approved by the s t a te  and Bowling
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Green was given the individual  p r iv i l ege  of o f f e r i n g  

c e r t i f i c a t i o n  to i t s  graduates in the area of c o m p u t e r  

science. This exemplary program is discussed i n  C h a p t e r  V, 

which is devoted to the review of s t a t e - a p p r o v e d  p r o g ra m s .

In summary, the s t a t e  o f  Ohio has no s t a t e  c o m p u t e r  

science c e r t i f i c a t i o n  standards. Computer s c i e n c e  c e r t i f i 

cat ion can be achieved in Ohio, however, t h ro u g h  c o m p l e t i o n  

of the program at Bowling Green State U n i v e r s i t y  -

Texas

Four u n i v e r s i t i e s  in the state of Texas, B a y l o r  Univer 

s i t y ,  East Texas State Universi ty ,  North Texas S t a t e  

Univ er s i t y ,  and the Universi ty  of Texas at D a l l a s ,  now o f f e r  

state-approved computer science c e r t i f i c a t i o n  p r o g r a m s .  The 

computer science coursework required by the s t a t e  f o r  these 

programs and for  c e r t i f i c a t i o n  consists of t w e n t y — f o u r  hours 

of computer science courses or mathematics c o u r s e s  I n  com

puter informat ion science. At least  twelve of  t h e  t w e n t y -  

four hours must be in advanced courses.

Teachers who seek i n i t i a l  c e r t i f i c a t i o n  c a n  b e  c e r t i 

f i e d  in computer science by completing one of t h e  s t a t e -  

approved programs, with the recommendation of t h e  

i n s t i t u t i o n .  Teachers who have c e r t i f i c a t i o n  i n  a n  area of  

s p e c i a l i z a t i o n  other than computer science may a d d  computer  

science as a teaching f i e l d  by completing the t w e n t y - f o u r  

hour computer science component of one of the s t  a  t e - a p p r o v e d
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programs and by r e c e i v i n g  the i n s t i t u t i o n ' s  recommendation 

fo r  the add i t ion  of  a t e ach ing  f i e l d .

No in f o r ma t io n  was a v a i l a b l e  about the number of c e r t i 

f i e d  computer science tea ch er s  in the state of Texas. 

According to the Texas Educat ion  Code, those teachers who 

have been teaching a g iven s u b j e c t  p r io r  to the development  

of  c e r t i f i c a t i o n  s tandards  are safeguarded in that  assign

ment wi thout  having to meet the new c e r t i f i c a t i o n  

requ i rements .  The bas ic  i n t e n t  o f  t h is  rule is to insure 

school a c c r e d i t a t i o n .  Such teachers  are al lowed by the 

s t a t e  to continue to teach computer  science,  wi thout  spe

c i f i c  c e r t i f i c a t i o n  in  computer  sc ience,  and pose no th rea t  

to the employing school ' s  a c c r e d i t a t i o n  status.

Although Texas has adopted standards for  c e r t i f i c a t i o n  

in computer science as a te ac h in g  f i e l d ,  i t  has not yet  

i nc luded computer sc ience on the l i s t  of approved courses 

t h a t  can be taught  in the s t a t e ' s  publ ic  schools.

G e n e r a l l y ,  computing courses are c l a s s i f i e d  as e i t h e r  mathe

m at ic s ,  business,  or v o c a t i o n a l  educa t ion,  and such courses 

are taught  by i n d i v i d u a l s  w i t h  appr op r ia te  subject  area 

c r e d e n t i a l s .  According to s t a t e  o f f i c i a l s ,  teachers who are 

c e r t i f i e d  in computer sc ience  and have at  l eas t  twenty- four  

hours of  c r e d i t  in m ath em at ic s ,  but  not necessar i ly  as part  

of  a math education c e r t i f i c a t i o n  program, could be al lowed 

through t r a n s c r i p t  e v a l u a t i o n  to teach a course c l a s s i f i e d
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as computer mathemat ics .  A course e n t i t l e d  computer science  

may be taught  only as an exper imenta l  course in secondary 

schools in the s ta te  of  Texas.

Wi scon si n

Computer science c e r t i f i c a t i o n  is  a v a i l a b l e  in 

Wisconsin to i n d i v i d u a l s  who complete s ta te -approved pro

grams w i th  a teaching major  or minor in computer science.  

T h i r t y - f o u r  semester  hours of  computer science are requi red  

f o r  a t eaching major  and t w e n ty - t w o  hours f o r  a minor.

Twelve of  the t h i r t y - o n e  teacher  t r a i n i n g  i n s t i t u t i o n s  in 

Wisconsin o f f e r  a teach ing minor in computer science.  The 

program at  the U n i v e r s i t y  of  Wisconsin a t  Green Bay i s  

considered r e p r e s e n t a t i v e  o f  a l l  the programs in the s ta te .

The t o t a l  number of  c e r t i f i e d  computer science teachers  

in Wisconsin was not a v a i l a b l e .  One hundred seventy-one  

l i c e n s e s  were issued in 1981-1982.  Most of  these were 

issued through Wisconsin's  l i b e r a l  grandparent ing clause  

which is s t i l l  in e f f e c t .  C e r t i f i c a t i o n  is  a v a i l a b l e  

t h r o u g h  t h i s  c l a u s e  to a l l  who have had a t  l e a s t  one y e a r  o f  

exper ience teaching computer  science.  Teachers who are 

c e r t i f i e d  in other  areas may ob ta in  computer science c e r t i 

f i c a t i o n  e i t h e r  by meet ing the grandparent ing  prov is ions  or 

complet ing  a tw e nt y - tw o  semester  hour teaching minor in 

computer science.
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C o n f l i c t s  With the L i t e r a t u r e

As noted in Chapter  I I ,  pu b l i s he d  r e p o r t s  s ince  1975 

have c o n f l i c t e d  regarding the number o f  s t a t e s  t h a t  o f f e r  

computer science c e r t i f i c a t i o n .  S t a t z  ( 1975 a ,  1975b) re

ported th a t  only two s ta tes ,  Wisconsin and M i n n e s o t a ,  were 

c e r t i f y i n g  computer science te a c h e r s  in  1975.  Meinke and 

Bauer (1976) conf i rmed in 1976 t h a t  t h i s  was s t i l l  the case.

In October,  1976,  Statz  (1976)  in an a r t i c l e  e n t i t l e d  

"Another State C e r t i f i e s  Computer Sc ience , "  says t h a t  as of  

June 14, 1976, Ohio has o f fe red  c e r t i f i c a t i o n  in a major and 

minor f i e l d  of  computer science.  S t a t z  ( 1976 )  a ls o  stated  

t h a t  Minnesota,  Wisconsin,  and Texas a ls o  were o f f e r i n g  

computer science c e r t i f i c a t i o n  a t  t h a t  t i m e .  In 1977,  

Moursund named the same four s t a t e s  as those t h a t  o f f e r  

c e r t i f i c a t i o n  in computer sc ience.  Two 1979 r e p o r t s  d i f f e r ,  

however,  on the number of s t a t e s .  P o i r o t  (1979)  c la imed  

t h a t  f i v e  s tates had adopted computer  sc ience c e r t i f i c a t i o n  

standards,  and M i l n e r  (1979) r e p o r t e d  t h a t  on ly  fo u r  states  

had such standards.  Nei ther  P o i r o t  not  M i l n e r  i d e n t i f y  the 

s t a te s  th a t  were being counted.

The l a s t  r e p o r t  found on t h i s  m a t t e r  was publ ished by 

Hector  in 1980. Hector surveyed each s t a t e  and concluded  

t h a t  only two s t a t e s ,  Texas and W isc on s i n ,  o f f e r e d  computer  

science c e r t i f i c a t i o n .  Nei ther  M innesota  nor Ohio was iden

t i f i e d  by H ec tor  as a s t a t e  in w h ic h  such s t a n d a r d s  had been
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adopted.  Thus, Hector's f inding d i r e c t l y  c o n f l i c t s  w i t h  the  

e a r l i e r  re po r t s  about the number of s t a t e s  t h a t  c e r t i f y  

computer  science teachers and the status of  Minnesota and 

Ohio in p a r t i c u l a r .

According to the data co l lected by t h i s  study ,  n e i t h e r  

Minnesota nor Ohio have adopted computer sc ience c e r t i f i c a 

t i o n  s tandards.  In addi t ion ,  Arizona and I l l i n o i s  have been 

i d e n t i f i e d  as states in which such c e r t i f i c a t i o n  i s  now 

p o s s i b l e .  Fol low-up phone ca l l s  to c l a r i f y  each s t a t e ' s  

p o s i t i o n  were made to a l l  four states.

O f f i c i a l s  in Minnesota in s is t  th a t  no such standards  

have been adopted in that  state.  No way was found to 

account  f o r  the e a r l i e r  published reports  to the c o n t r a r y .

Ohio i s  an unusual case. No s tate  s tandards have been 

adopted,  but  a special  exception has been gran ted  in the  

case o f  graduates of the program at  Bowl ing Green S ta te  

U n i v e r s i t y .  Thus, Ohio's exact status depends upon the 

i n d i v i d u a l ' s  i n t e r p r e t a t i o n  of the s i t u a t i o n .  In a l l  prob

a b i l i t y ,  t h i s  unusual set of  ci rcumstances in Ohio has led  

to the c o n f l i c t i n g  reports.

C e r t i f i c a t i o n  standards in Arizona have been es

t a b l i s h e d  only w i th in  the l a s t  few months of  1982,  c e r t a i n l y  

a f t e r  the p u b l i c a t i o n  of a l l  of the p r e v io u s ly  i d e n t i f i e d  

r e p o r t s .  Thus, Arizona is a va l id  new a d d i t i o n  to the l i s t .
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P ro v is io n s  have been e s ta b l i s h ed  in I l l i n o i s  f o r  qu i t e  

some t ime to g ran t  c e r t i f i c a t i o n  in any area t h a t  was an 

approved su b je c t  in the I l l i n o i s  pu b l ic  schools through  

complet ion  of  a t h i r t y - t w o  hour coursework major .  However,  

only w i t h i n  the l a s t  few years has computer science been 

such a course and the one s ta te -approved  program i n s t i t u t e d .  

T h e r e f o r e ,  I l l i n o i s  was r i g h t f u l l y  om i t t ed  from e a r l i e r  

r e p o r t s ,  but  should now be included in any such l i s t .

Ana lys is  o f  the Data C o l l e c te d  by the Survey  
of  S ta t e  C e r t i f i c a t i o n  O f f i c e r s

According to the data c o l l e c t e d  by t h i s  study,  only  

four  s t a t e s ,  Ar i zona ,  I l l i n o i s ,  Texas,  and Wisconsin,  have 

adopted standards f o r  the c e r t i f i c a t i o n  of  t eachers  in the 

area o f  computer  science.  Ohio, in one specia l  case,  could  

issue a l i c e n s e  in computer sc ience,  but s t a t e w id e  standards  

have not been developed in Ohio.

Al though adopt ion o f  computer science standards by the  

va r ious  s t a te s  appears to be progress ing very s l o w l y ,  the  

evidence does show t h a t  computer science is  moving in to  the 

high schools and t h a t  many s ta tes  have a t  l e a s t  developed  

r e g u l a t i o n s  p e r t a i n i n g  to the i n s t r u c t i o n  of  such courses.  

Today, many s t a te s  have i d e n t i f i e d  and approved the academic  

computer  sc ience courses t h a t  can be taught  in pub l ic  

schools and have c l a s s i f i e d  them under va r ious s u b j e c t  

areas.  They a lso have developed spec ia l  a c c r e d i t a t i o n
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g u i d e l i n e s  f o r  d e t e r m i n i n g  who is al lowed to teach these  

courses.  C a l i f o r n i a ,  Pennsylvania,  and South Dakota appear  

to be the l e a d e r s  in  t h i s  movement.

Severa l  o f  the c e r t i f i c a t i o n  o f f i c e r s  i n t e r v i e w e d  d u r 

ing the f o l l o w - u p  phone c a l l s  feel  tha t  given the r e l a t i v e l y  

smal l  number o f  t e a c h e r s  who have a c t u a l l y  completed enough 

computer  sc ience  coursework to meet any p o te n t i a l  c e r t i f i c a 

t io n  s t an d ar d s ,  t h a t  development of some measures o f  q u a l i t y  

c o n t r o l  f o r  school  a c c r e d i t a t i o n  purposes is the most ap

p r o p r i a t e  goal  f o r  t h e i r  state at t h i s  t ime.  Doubt was 

expressed t h a t  i n d i v i d u a l s  wi th a substant ia l  number o f  

hours in computer  s c ie n c e ,  even i f  c e r t i f i e d ,  would a c t u a l l y  

pursue te ac h in g  as a ca re er .  I t  was thought t h a t  such 

i n d i v i d u a l s  would p r obab ly  seek more l u c r a t i v e  p o s i t i o n s  in 

i n d u s t r y  or serve as consu l tants  to the local  school d i s 

t r i c t s .  T h e i r  e f f o r t s  are  be t te r  spent,  they b e l i e v e ,  in  

i d e n t i f y i n g  those te a c h e r s  who have some computer sc ience  

t r a i n i n g  and ad opt ing  re gu la t ions  whereby they could be 

assigned to teach comput ing classes.

I t  would appear  t h a t  l i t t l e  progress has been made in 

t erms o f  the number o f  s t a te s  th a t  o f f e r  computer sc ience  

c e r t i f i c a t i o n .  The most substant ia l  apparent r e s u l t  i s  an 

i n c re as ed  awareness o f  the growing demand for  computer  s c i 

ence in  the secondary schools and the r e s p o n s i b i l i t y  o f  the
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states to insure  the q u a l i t y  o f  the p r e p a r a t i o n  o f  t e ac h er s  

assigned to conduct  such courses .

At p r e s e n t ,  f ew s t a t e s  now o f f e r  a b r o a d  r an g e  o f  

academic computer  sc ience s u b je c ts  in high school .  I f  p r e 

d ic t ions  come t r u e  about  the downward m i g r a t i o n  o f  the  

col lege computer sc ience  c u r r i c u l u m  i n t o  the high school ,  

more high schools may e s t a b l i s h  computer  sc ience  depar tments  

and more s t a te s  may move toward the adopt ion  of  s t a t e  com

puter science c e r t i f i c a t i o n  s tandards .
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CHAPTER V

REVIEW OF SELECTED STATE-APPROVED COMPUTER 

SCIENCE EDUCATION PROGRAMS

C e r t i f i c a t i o n  o f f i c e r s  in each state in which computer  

science teacher  c e r t i f i c a t i o n  standards have been adopted  

were asked to i d e n t i f y  one s ta te -approved  computer  sc ience  

teacher t r a i n i n g  program in t h e i r  sta te  t h a t  i s  r e p r e s e n t a 

t i v e  of a l l  the programs in the s ta te .  The u n i v e r s i t i e s  

named were the U n i v e r s i t y  o f  Ar i zona ,  the I l l i n o i s  I n s t i t u t e  

of Technology, North Texas S ta t e  U n iv e r s i t y ,  and the  

Un iv er s i ty  of  Wisconsin a t  Green Bay. In a d d i t i o n ,  a l though  

Ohio has not adopted s t a t e  computer  science c e r t i f i c a t i o n  

standards,  i t  has granted approval  for  c e r t i f i c a t i o n  o f  

graduates of the s t a te -a p pr ov e d  program at  Bowl ing Green 

State U n i v er s i ty .

The purpose of  t h i s  ch a p t e r  i s  to rev iew the programs  

at the f i v e  u n i v e r s i t i e s  c i t e d .  The f o l l o w i n g  sec t ions  

contain b r i e f  n a r r a t i v e  d e s c r i p t i o n s  of each program t h a t  

emphasize the computer sc ience  coursework component.  The 

programs are l i s t e d  a l p h a b e t i c a l l y  by s ta te .  Sources of  

i n format ion  fo r  the d e s c r i p t i o n s  include the ca ta l og s  and 

brochures provided by the i n s t i t u t i o n s  and te lephone

72
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conversa t ions  w i th  ap p r o p r i a te  r e p r e s e n t a t i v e s  of  each 

i ns t i  t u t i  on.

The U n i v e r s i t y  of  Ar izona

The U n i v e r s i t y  of Ar i zona o f f e r s  a Bachelor  of  Science  

in Secondary Educat ion w i t h  a teach ing minor in computer  

science.  Students who are e n r o l l e d  in t h i s  program also  

choose a teaching major  from a l i s t  of  approved major  f i e l d s  

o f f e r e d  at  the u n i v e r s i t y .  Computer science i s  a v a i l a b l e  

only as a minor teaching f i e l d  a t  the U n i v e r s i t y  of  Ar i zona.  

P r e s e n t ly ,  no co l l e g e  or u n i v e r s i t y  in the s t a t e  of  Ar izona  

o f f e r s  a s t a te -approved  program t h a t  inc ludes  a teaching  

major  in computer science.

Ar i zona c e r t i f i e s  teachers  only  in major  subject  

f i e l d s .  C e r t i f i e d  teachers  who complete twenty  semester  

hours of  coursework in a teach ing f i e l d  other  than t h e i r  

m aj or  f i e l d  may be a s s ig n e d  by sc ho o ls  to te ac h  in the  f i e l d  

in which the a d d i t i o n a l  coursework was done. Such a teacher  

i s  approved but not c e r t i f i e d  in the a d d i t i o n a l  f i e l d .

T h e r e fo re ,  graduates of  the program a t  the U n i v e r s i t y  

of Ar izona t h a t  inc ludes the e ig h t ee n -h o ur  teaching minor in 

computer science are not e l i g i b l e  f o r  computer science  

c e r t i f i c a t i o n  but could poss ib ly  be approved to teach com

puter  sc ience.  Since there  are no s t a te -ap pr ov ed  programs 

in Ar izona t h a t  o f f e r  a t each ing  major  in computer sc ience,  

i n d i v i d u a l s  who de s i re  computer science c e r t i f i c a t i o n  in
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Ar iz ona  could be granted such c r ed e n t ia ls  through t r a n s c r i p t  

e v a l u a t i o n  a f t e r  comple t ion  of  t h i r t y  semester hours of  

computer  sc ience coursework.  Presumably,  then,  any graduate  

o f  th e  p rogram a t  t h e  U n i v e r s i t y  o f  Ar i zona  who has the 

a d d i t i o n a l  coursework could be c e r t i f i e d  by the state in the 

f i e l d  o f  computer  science.

R e c e n t ly ,  changes have been made in the computer sc i 

ence course sequence t h a t  i s  requi red for  a teaching minor  

a t  the U n i v e r s i t y  o f  Ar izona.  These changes w i l l  be re 

f l e c t e d  in the  1983-1985 ca ta log.  The courses i d e n t i f i e d  in 

t h i s  summary are those in the new course sequence instead of  

the courses o u t l i n e d  in the 1981-1983 catalog.

A computer  sc ience teaching minor at  the Un ivers i ty  of  

Ar izona  c o n s i s t s  o f  e ighteen semester hours of  computer 

s c ie n ce ,  which inc ludes  f i v e  requi red courses and one e lec-  

t i v e .  The e l e c t i v e  must be a 4 0 0 - l e v e l  course,  which are 

r ese rv ed  f o r  advanced undergraduate courses.

The f i v e  r e q u i r e d  courses are course 115, Computer 

Science P r i n c i p l e s ,  course 227, Program Design and 

Development ,  course 237,  In t r o du c t io n  to Assembly Language 

Programming,  course 327,  Comparat ive Programming Languages, 

and course 342,  Data S t r uc t ure s .  The catalog descr ipt ions  

of  these courses are  included in the Appendix.

The f i r s t  two courses,  115 and 227, are beginning and 

advanced courses in problem an a l y s is ,  a lgor i thm design, and
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program development using a h i g h - l e v e l  language. The t i  t l  es 

o f  the remaining th re e  r e q u i r e d  courses accurate ly  describe  

course content .

The courses t h a t  compr ise  the tea ch in g  minor a t  the 

U n i v e r s i t y  of Ar izona a re  de te rm in ed  by the computer science 

de p a r tm e n t .  Students who are e n r o l l e d  in the program are 

superv i  sed, however, by the secondary educat ion department.  

A l l  o f  the minor courses are p a r t  o f  the  normal computer 

sc ien ce  course sequence t h a t  i s  t aken by computer science 

m aj o r s .  The emphasis o f  the courses s e le c te d  is on the 

development  of sound computer  s c i e n t i s t s .

N o t ic e a b ly  absent from t h i s  program are courses tha t  

c o n c e n t r a t e  on the e d u ca t i o na l  aspec ts  o f  computer science.  

The C o l l e g e  of Educat ion at  the U n i v e r s i t y  of Arizona now 

o f f e r s  two exper imenta l  co urses ,  an i n t r o d u c t o r y  course on 

microcomputers  in educ a t io n  and a more advanced course on 

microcomputer  a p p l i c a t i o n s ,  t h a t  emphasizes areas such as 

co m p u te r - a s s is te d  i n s t r u c t i o n ,  design o f  computer-based 

m a t e r i a l s ,  and c u r r i cu lu m  design.  These courses could be 

e l e c t e d  by the secondary ed u ca t i o n  m a jo r  who is minoring in 

computer  science.  I f  the program i s  expanded to include a 

major  in  computer sc ien ce ,  some o f  the  a d d i t io n a l  coursework 

may be courses such as these t h a t  b r i d g e  both f i e ld s .
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I l l i n o i s  I n s t i t u t e  of  Technology

The I l l i n o i s  I n s t i t u t e  of  Technology o f f e r s  the only  

s t a te -ap pr ov ed  computer educat ion program in the s ta te  of  

I l l i n o i s .  In past  ye a r s ,  the two a v a i l a b l e  programs were an 

undergraduate program wi th  a teach ing minor in computer  

sc ience,  and a master 's  program s p e c i f i c a l l y  fo r  c e r t i f i e d  

t eachers .  The undergraduate program has r e c e n t l y  been d i s 

cont inued.  The master 's program is  discussed in t h i s  

summary.

The M a s t e r  o f  S c ie n c e  f o r  T e a c h e r s ,  o r  MST degree in  

computer sc ience ,  was developed in 1970 (Bauer and Meinke,  

1975) .  The program "evolved as a r e s u l t  of  computer science  

emerging as a separate d i s c i p l i n e  a t  the secondary school 

l e v e l "  (Meinke and Bauer,  1976,  p. 35).  The purpose of  the 

program is  not  to te ach  an i n d i v i d u a l  how to teach  per  s e , 

but to st rengthen an exper ienced t e a c h e r ’ s academic back

ground in computer science as wel l  as the teaching of  

computer science.

App l ica n ts  must have a bache lor 's  degree and a t  l e a s t  a 

B average on the e n t i r e  undergraduate program or ap pr op r ia te  

evidence a t t e s t i n g  to the i n d i v i d u a l ' s  a b i l i t y .  In add i 

t i o n ,  the program is  open only to c e r t i f i e d  teachers who 

have a minimum of th ree  years of  successful  teaching ex

per ience .



www.manaraa.com

77

Three computer science c o ur se s ,  or t h e i r  e q u i v a l e n t ,  

are required p r e r e q u is i t e s  f o r  the  MST program.  These 

courses include CS 460, Fundamentals o f  Computers fo r  Teach

ers (an in t ro du c t i on  to programs and la n g u a g e s ) ,  CS 461,  

Pract icuum in the Teaching of Computer  S c i e nc e  (which deals 

wi th  the p r ac t i c a l  exper ience o f  t e a c h i n g  computer  science 

i n  secondary schools) ,  and CS 350,  on computer  systems and 

o r g a n iz a t i o n  (which includes assembly language programming).

About t h i r t y  people have comple ted  the program.  Those 

who are c u r r e n t ly  enro l l ed  are p a r t - t i m e  s tudents  who hold 

teach ing pos i t ions .  An average o f  t h r e e  and a h a l f  years of  

p a r t - t i m e  study i s  needed to comp le te  the  program.  Under 

standards r e c e n t l y  adopted by the s t a t e  o f  I l l i n o i s ,  MST 

graduates are e l i g i b l e  for  computer  sc ience  c e r t i f i c a t i o n  

through t r a n s c r i p t  eva lua t ion .

The MST program is a s t a t e - a p p r o v e d  program of  t h i r t y -  

two hours of coursework which i s  d i v i d e d  i n t o  t h r e e  com

ponents.  The program includes a core  component o f  f i f t e e n  

semester hours, a twe lve -hour  e l e c t i v e  program,  and a f i v e -  

hour p ro je c t .

The core component r eq u i r e s  CS 440,  Programming  

Languages and Tr an s la to r s  I ,  CS 485,  Computers and Society ,  

CS 560, Computer Science in the C lassroom,  CS 561,  The 

Computer and Curr iculum Content ,  and a cho ice  between CS 

565,  Computer-Assisted I n s t r u c t i o n ,  and CS 566 ,  Pract icuum
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in the App l ica t ion  of  Computers in E du ca t i on .  The core  

group was designed to provide t r a i n i n g  in the academic  

computer  science areas tha t  are most i m p o r t a n t  to tea ch er s  

as w e l l  as an in-depth examination of  t o p i c s  of  importance  

to those who are designing and imp lement ing computer  sc ience  

courses in high schools.

CS 560, Computer Science in the Classroom,  emphasizes  

commonly used programming languages and t h e i r  use in the  

classroom.  A discussion is included of  how and what to 

teach in a high school computer sc ience course.  CS 561 and 

565 concent rate  on the organiza t ion  and p r e p a r a t i o n  o f  com

pute r -based ins t ruc t iona l  uni ts and t h e i r  im p l e m e n t a t i o n  in  

secondary schools. CS 566 o f fe rs  superv ised e x p e r ie n c e  in 

the development of computer-based te ach ing  u n i t s  f o r  d i s c i 

p l i n e s  other  than computer science.  According to a 1976 

a r t i c l e  by the program d i r e c to r ,  CS, 485,  Computers and 

S o c i e t y ,  was included in the program because secondary com

pute r  science teachers usual ly teach a u n i t  on t h a t  s u b j e c t  

in a high school course (Meinke and Bauer ,  1976) .

The core group represents a wel 1- o r g a n i  zed group of  

courses th a t  are s p e c i f i c a l l y  designed to address the needs 

of  high school computer science teachers .  The e l e c t i v e  

program consists o f  twelve hours of  coursework a t  the 400 

and 500 l eve ls .  Students must plan,  w i t h  the guidance and 

consent  of  t h e i r  advisors,  an e l e c t i v e  program of  courses
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t h a t  are se lec ted from the o f f e r i n g s  of  the computer science  

depar tment  or ,  when appropr ia te ,  from other  depar tments.

A l l  of  the 400-500 l evel  computer science courses (o ther  

than those in the MST requi red core group) concent ra te  on 

aspects o f  computer science other  than educat ional  uses. 

Through the e l e c t i v e  program, the student  can acqui re  spe

c i a l i z e d  knowledge about a p a r t i c u l a r  area of  computer  

sc i ence .

Al l  students in the program must complete a f i v e - h o u r  

p r o j e c t  t h a t  deals wi th some aspect  of  computer science or 

wi th  computer science as i t  i s  app l i ed  to another  academic  

d i s c i p l i n e .  In ad d i t i on ,  to rece ive  the MST degree,  s tu 

dents must pass a w r i t t e n  comprehensive exam over the core  

cu r r ic u lu m .

The MST program is designed to produce i n d i v i d u a l s  who 

have a sound computer science background and an in -de p th  

understanding of  the r e l a t i o n s h i p  between computer science  

and educa t ion .  Graduates are p a r t i c u l a r l y  w e l l - v e r s e d  in 

the p r i n c i p l e s  of teaching secondary computer science c l a s 

ses.

Bowling Green State U n i v e r s i t y  in Ohio

The computer science educat ion program a t  Bowl ing Green 

Sta t e  U n i v e r s i t y  is  the only avenue t h a t  leads to c e r t i f i c a 

t io n  in computer science in the s t a te  of  Ohio. No s ta te  

standards have been adopted, but an except ion has been made
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in the case o f  t h i s  one u n i v e r s i t y  in Ohio. Bowl ing  Green 

S t a t e  U n i v e r s i t y  o f f e r s  a Bachelor  of  Science in Educat ion  

t h a t  l ea ds  to c e r t i f i c a t i o n  in computer sc ience.  Both 

t e a c h i n g  majors  and minors are a v a i l a b l e  through t h i s  pro

gram.

T h i r t y  hours of  computer science coursework a re  

r e q u i r e d  f o r  a t each ing  major in computer sc ience .  Students  

must s e l e c t  e i t h e r  CS 101, In t r o du c t io n  to Programming,  or  

CS 103,  FORTRAN Programming. Both courses cover  programming  

deve lopment  and a lgor i thm design using FORTRAN as a program

ming language .  CS 103 requi res  p r i o r  ex ten s ive  programming  

e x p e r i e n c e  and CS 101 assumes no p r i o r  ex pe r i e nc e .

S ix  o t h e r  computer  science courses are e x p l i c i t l y  r e 

q u i r e d  f o r  a computer  science teaching ma jor .  These inc lude  

CS 201 ,  Assembler  Language Programming, CS 205,  Advanced 

Programming Techniques,  CS 305, Data S t r u c t u r e s ,  CS 306,  

Programming Languages,  and CS 307,  Computer O r g a n i z a t i o n .

A l though n ine of  the t h i r t y  hours are e l e c t i v e s ,  i t  is 

s t i p u l a t e d  t h a t  s i x  o f  these n ine  hours must  be a t  t h e  400  

l e v e l .  F i v e  o t h e r  computer science courses a re  excluded  

f rom the e l e c t i v e s  for  a teaching major or m inor .

Tw enty -o ne  semester  hours are needed f o r  a t e ach ing  

minor  in computer  science. Students in t h i s  program a lso  

must have c r e d i t  f o r  e i t h e r  CS 101 or CS 103.  Two o ther  

courses ,  CS 201 and CS 205, are required.  The t w e l v e
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remaining hours are e l e c t i v e s  t h a t  have no c o u r s e - l e v e l  

r e s t r i c t i o n s .  The program a t  Bowl ing Green S ta te  U n i v e r s i t y  

is s t r o n g l y  o r i e n t e d  toward development  of  competencies in 

the t h e o r e t i c a l  and t e ch n ic a l  aspects o f  computer  sc ience.  

The r e q u i r e d  co ur se s  a r e  a l l  p a r t  o f  the  normal  sequence o f  

computer sc ience courses taken by a l l  computer  science  

maj o r s .

No courses t h a t  deal w i t h  the educa t iona l  aspects o f  

computing are inc luded in the c u r r i c u lu m .  CS 100,  Computer  

Basics,  which i s  s p e c i f i c a l l y  excluded from t h i s  program,  

i nc ludes  d iscussions  o f  soc ia l  issues and BASIC programming.  

Many o f  the  CS 100 t o p i c s  a r e  s i m i l a r  to those  n o r m a l l y  

i nc luded in basic computer  l i t e r a c y  c la ss es ,  which many high  

schools may soon o f f e r .  Such a course could be very v a l u 

able to a high school t eacher .

The program at  Bowl ing Green S ta t e  U n i v e r s i t y  i s  a 

strong academic computer science program. Graduates are  

wel1 -p re par ed  f o r  jobs as computer p r o f e s s i o n a l s  but  may 

have inadequate t r a i n i n g  in some areas o f  computing t h a t  are  

most im p o r t a n t  to high school t e achers .  I f  p r e d i c t i o n s  of  

the downward m i g r a t i o n  of  the c o l l e g e  computer science c u r 

r icu lum are a c cu r a t e ,  t eachers  w i t h  such in - d e p t h  t r a i n i n g  

may be needed and sought by many high schools.
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North Texas S t a t e  U n i v e r s i t y

Computer ed uc a t io n  has been an area of  concern and 

a t t e n t i o n  a t  Nor th Texas S t a t e  U n i v e r s i t y  f o r  several  years.  

A wide v a r i e t y  o f  courses and programs has been developed to 

pr ov id e  f o r  the computer  ed uca t ion  needs of  teachers in a l l  

phases of  t h e i r  t r a i n i n g .  Computer educat ion programs 

a v a i l a b l e  in c l u d e  s p e c i a l i z e d  courses a t  the graduate and 

undergraduate  l e v e l ,  computer  science teacher  c e r t i f i c a t i o n  

programs,  and an i n t e r d i s c i p l i n a r y  master 's  degree program 

in computer -based ed uc a t io na l  systems.  Two doctoral  pro

grams w i t h i n  the C o l l e g e  o f  Educat ion a l l o w  concentrat ion in 

the area o f  computer  sc ience.

A r e v i e w  o f  a l l  the programs,  both a t  the undergraduate  

and gradua te  l e v e l ,  could be p ro d uc t iv e  fo r  those who are 

p l ann ing  to meet the computer  educa t ion  needs of  other  

c o l l e g e s  and u n i v e r s i t i e s .  Since t h i s  study i s  de l i m i t e d  to 

an e x a m in a t i o n  of  the s t a t e - a p p r o v e d  c e r t i f i c a t i o n  programs 

t h a t  were i d e n t i f i e d  by s t a t e  c e r t i f i c a t i o n  o f f i c e r s ,  only 

the c e r t i f i c a t i o n  programs a t  North Texas S ta te  U n i v er s i ty  

are summar ized.

Nor th Texas S t a t e  U n i v e r s i t y  o f f e r s  a 124-semester  hour 

program t h a t  l e a d s  to  a B a c h e l o r  o f  S c i e nc e  degree in sec

ondary e d u c a t io n .  A ma jor  component of  t h i s  program is  

academic spec i a l i  z a t i o n .  One plan f o r  academic s p e c i a l i z a -  

t i o n  r e q u i r e s  f i r s t  and second teach ing f i e l d s ,  both
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se lec ted  from a l i s t  o f  approved te a c h in g  f i e l d s .  Computer  

science is d e s ig na t ed  as an approved t e a c h i n g  f i e l d .

A minimum o f  twenty-seven semester  hours o f  computer  

science coursework i s  requ i red  f o r  a f i r s t  t e a c h in g  f i e l d .  

Four computer sc ience  co ur se s - -1 10 ,  i l l ,  310,  and 4 1 0 - - a r e  

e x p l i c i t l y  r e q u i r e d .  F i f t e e n  a d d i t i o n a l  hours o f  computer  

science e l e c t i v e s ,  o f  which at  l e a s t  n ine  a re  advanced,  must 

be se lec ted .  For a second teaching f i e l d ,  however ,  only  

t w e n t y - f o u r  hours of  computer sc ience coursework a re  needed. 

In t h i s  case,  the same four re qu i re d  courses { C SC I 110,  111, 

310, and 410) a re  requi  red as wel l  as t w e l v e  hours o f  

computer sc ience  e l e c t i v e s ,  wi th a minimum o f  s ix  hours in 

advanced courses .

The f i r s t  two r eq u i r e d  courses,  CSCI 110,  I n t r o d u c t i o n  

to Computer S c ie nce ,  and CSCI 111,  Program Development ,  are 

beginning and advanced courses in program and a l g o r i t h m  

design using a h i g h - l e v e l  language. The language used in  

the f i r s t  course i s  BASIC, but the l anguage in  the  second 

course i s  not s p e c i f i e d .  The second course a l s o  covers  

p r i n c i p l e s  of  s t r u c t u r e d  programming,  which could  imply  tha t  

a more modern s t r u c t u r e d  language i s  used.

The two o t h e r  r eq u i r e d  courses a r e  CSCI 310,  Computer  

Systems A n a l y s i s ,  and CSCI 410, Computer  Science  f o r  the  

Teacher.  The t i t l e s  o f  both of these  courses p rov ide
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accurate  d e s c r ip t i o n s  of  course conten t .  Cata log d e s c r ip 

t ions  of  a l l  four  re qu i re d  courses are in Appendix I .

Since only t w e n t y - f o u r  hours of  coursework are needed 

fo r  c e r t i f i c a t i o n  in Texas,  students who complete the r e 

qui rements fo r  computer science as e i t h e r  a f i r s t  or second 

t eaching f i e l d  are e l i g i b l e  fo r  c e r t i f i c a t i o n  in computer  

science in the s ta te  o f  Texas.  Through the program o f 

fe r in g s  a t  North Texas S ta te  U n i v e r s i t y ,  computer science  

c e r t i f i c a t i o n  may be ob ta ined  by both p r e - s e r v i c e  teachers  

who are seeking i n i t i a l  c e r t i f i c a t i o n  and i n - s e r v i c e  teach 

ers who are seeking c r e d e n t i a l s  in an a d d i t i o n a l  teaching  

f i e l d .

U n i v e r s i t y  o f  Wisconsin a t  Green Bay

The U n i v e r s i t y  o f  Wisconsin a t  Green Bay o f f e r s  an 

undergraduate degree program through the Department  of  

Educat ion t h a t  leads to a bache lo r ' s  degree in educat ion  

wi t h  a teaching minor in mathemat ics-computer  science.  The 

program, which was i n s t i t u t e d  about f i v e  years ago, was the 

second computer science c e r t i f i c a t i o n  program e s ta b l i s h ed  in 

the s t a te .  Students who complete the program are e l i g i b l e  

f o r  s t a te  c e r t i f i c a t i o n  to teach computer science in grades 

seven through tw e lv e .

The teaching minor  must be taken in conjunc t ion  w i th  an 

a p p r o p r i a t e l y  r e l a t e d  teach ing major .  Most students e n r o l 

l i n g  in the program pursue a teach ing  major  in mathemat ics.
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Al l  computer  science courses are taught  under mathemat ics  

course numbers by mathemat ics department  f a c u l t y .

The t e a c h in g  minor r eq u i r e s  a minimum of t w e n t y - f i v e  

semester  hours of  math coursework.  E igh t  courses,  cover ing  

a l l  t w e n t y - f i v e  hours,  are e x p l i c i t l y  r e q u i r e d .  The methods 

course in mathemat ics  and student  t eaching in computer  s c i 

ence or mathemat ics  i s  re qu i re d .  Seven math courses are  

des igna ted as approved e l e c t i v e s  in t h i s  c u r r i c u lu m .

Three of  the e i g h t  re qu i re d  courses {e leven  

of  the t w e n t y - f i v e  requ i red  hours) are t r a d i t i o n a l  mathe

ma t ic s  courses .  These in c lud e  MATH 202, Calculus and 

A n a l y t i c  Geometry I ,  and MATH 203, Ca lcu lus  and A n a l y t i c  

Geometry I I ,  both of which are four  semester  hour courses ,  

and a t h r e e - h o u r  course,  MATH 320, L inea r  Algebra.

The rem a in in g  f i v e  re qu i re d  courses are no rm a l ly  con

s i d er ed  to be computer science courses. The f i r s t  th re e  of  

these courses ,  which are MATH 255, FORTRAN: A S p e c i f i c  P ro

gramming Language,  MATH 256, In t r o d u c t i o n  to Computer  

Science I ,  and MATH 257, I n t r o d u c t i o n  to Computer Science  

I I ,  c o n c e n t r a t e  on aspects of  programming and a l g o r i t h m  

design using a h i g h - l e v e l  language.  MATH 256 and 257 are  

t h r e e  c r e d i t  hours  each;  MATH 255 i s  a two c r e d i t  hour  

c o u r s e .

The o t h e r  two req u i red  courses are MATH 351, Data 

S t r u c t u r e s ,  Storage,  and R e t r i e v a l ,  and MATH 353,  Computer
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O r g a n i z a t i o n  and Programming, both three c r e d i t  hour 

courses.  The m a t e r ia l  included in MATH 351 matches c l o s e l y  

the course c o nt e n t  of  most data s t ructures courses.  A major  

component of  MATH 353 is a thorough study of assembly l a n 

guage programming in addi t ion to an overview of  computer  

organi  z a t i o n  .

A l l  o f  the  co ur se s  in  the e l e c t i v e  group a r e  c o m p u t e r  

science courses.  Since most of  the students are a lso  seek

in g  t e a c h i n g  m a j o r s  in math,  i t  is  po s s i b le  t h a t  th e  e l e v e n  

hours o f  t r a d i t i o n a l  math courses in the re qu i re d  group 

might  be counted in the math major.  Eleven hours would then 

be taken from the e le c t i v e  group. Included in t h i s  group 

are MATH 350,  Numerical  Analysis,  MATH 354, Compi ler  Theory,  

MATH 450,  Theory of Algori thms,  MATH 451, Data Base Manage

ment Systems,  MATH 453, Systems Programming, and MATH 455,  

Microprocessors  and Microcomputer Systems, a l l  of  which are 

th re e  c r e d i t  hour courses. A one-hour course,  MATH 359,  

Computer S i m u l a t i o n ,  may also be elected.

The r e q u i r e d  and e le c t i v e  courses i d e n t i f i e d  are  a l l  

courses in the computer science curr iculum t h a t  a person who 

i s  s e e k i n g  a t e a c h i n g  minor is  a l l owed  to take  f o r  c r e d i t  

toward the  minor .  No courses are of fered in the sequence 

t h a t  deal  w i th  the educational  aspects of computer sc ience .

For a computer  science teaching minor,  s tudents are  

r e q u i r e d  to  t a k e  a course in the m a t e r i a l s  and methods o f
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t each ing  secondary mathemat ics.  From the i n f o r m a t i o n  pro

v i d e d ,  i t  i s  u n c l e a r  w h e th e r  any p a r t  o f  the  methods co ur se  

is  devoted to the teach ing of  computer sc ience.  Students  

could choose, however,  to do student  teach ing in computer  

sc i ence .
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CHAPTER VI

REPORT ON OPINIONS OF SELECTED LEADERS 

IN THE FIELD OF COMPUTER 

SCIENCE EDUCATION

This ch apte r  inc ludes  t a b u l a t i o n s  of  the responses of  

the se lected l e a de rs  in the f i e l d  of  computer  science educa

t i o n  to the  s u r v e y  on the  n a t u r e  o f  c o m p u te r  s c i e n c e  

education and the co nte n t  o f  t eacher  t r a i n i n g  programs.  The 

ques t ionna i re  was ma i led  to f o r t y  s e le c te d  l e a de rs  in the 

f i e l d .  T h i r t y - n i n e  o f  the q u e s t i o n n a i r e s ,  which re p r e s e n t s  

97 per cent  o f  the sample,  were r e t u rn ed .  F o l l o w -u p  p roce

dures employed were reminder  l e t t e r s  and te lephone reques ts .  

I t  is worthy of  note t h a t  t h i r t y - f i v e  q u e s t i o n n a i r e s  were 

returned in response to the i n i t i a l  m a i l i n g  w i t h o u t  ad

d i t i on a l  s o l i c i t a t i o n .

This r e p o r t  is  d iv id e d  i n t o  four  p a r t s ,  w i t h  each 

part  con ta in in g  the data c o l l e c t e d  from one o f  the four  

sections of  the survey i n s t r u m e n t  and the a n a l y s i s  o f  t h a t  

data. The f i r s t  pa r t  presents the r e s u l t s  o f  se c t i o n  A, 

which deals w i th  op in ions on general  issues in computer  

science educa t ion .  The next  p a r t  presents  the in f o r m a t i o n  

co l lec ted  in s e c t io n  B, which concerns computer  sc ience  

courses most a p p r o p r i a t e  fo r  programs t h a t  t r a i n  computer

89
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sc ience te a c h e r s .  The t h i r d  p a r t  descr ibes  the data c o l 

l e c t e d  in p a r t  C, the i d e n t i f i c a t i o n  of  the h i g h - le v e l  

languages t h a t  a t e ac h er  should know. The f i n a l  pa r t  con

t a i n s  the r e p l i e s  to the open-ended quest ion in sect ion D of  

conclud ing  remarks.

Opin ions on General  Issues in 
Computer Science Educat ion

Respondents were asked to express t h e i r  opinions using 

a f i v e - p o i n t  scale  on e ig h t e e n  i t e ms  d e a l in g  wi th  the nature 

o f  computer  sc ience  ed uc a t io n .  These i t e ms ,  numbered as 

they appear  on the survey i n s t r u m e n t ,  are shown in Table

I I .  Each i n d i v i d u a l ' s  responses to the i tems is  depicted in 

Table  I I I .  Respondents are numbered in Table  I I I  according 

to th e  n u m e r i c  code used on th e  s u r v e y  fo rm s  f o r  the purpose 

of  f o l l o w - u p  s o l i c i t a t i o n s .

The i n t e n t  o f  t h i s  s t u d y  was to  examine  the e n t i r e  

group's op in io n  on each i tem r a t h e r  than an i n d i v id u a l ' s  

response to each i t e m .  T h e r e f o r e ,  Table  I I I  is  included  

f o r  the purpose o f  completeness  in the p r e s en ta t io n  of the 

data but not  f o r  a n a l y s i s  of  r e s u l t s .

F r e q u e n c y  c o u n t s  o f  th e  number  o f  t i m e s  each of  the 

f i v e  p o s s i b l e  responses i s  given to each i tem and the mean 

o f  t h e  r e s p o n s e s  to the  i t e m  a r e  shown in  T a b l e  IV.  I tems  

in Table  IV are  i d e n t i f i e d  by number on the survey form.  

T a b l e  I I  may be c o n s u l t e d  f o r  th e  e x a c t  w o rd in g  of  the i t em.
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TABLE I I

GENERAL ISSUES IN COMPUTER 
SCIENCE EDUCATION

Item Number I tem Conten t

1 Computer  science i s  a d i s t i n c t  d i s c i 
p l i n e  not a par t  o f  any o th er  s u b j e c t .

2 Bas ic  computer l i t e r a c y  should be r e 
q u i r e d  of  a l l  high school g rad ua t es .

3 There are enough f u l l - t i m e  p o s i t i o n s  fo r  
t e a c h e r s  o f  computer s c ie n ce ,  t h a t  a 
computer  science te a c h e r  w i l l  not  need 
c e r t i f i c a t i o n  in ano ther  area of  
s p e c i a l i z a t i o n  to be employed.

4 Most  a d m i n i s t r a t o r s  suppor t  the i n 
t r o d u c t i o n  of computer  sc ien ce  i n t o  the 
high school c u r r i c u l u m .

5 C e r t i f i c a t i o n  of  computer  sc ience  t e a c h 
ers i s  a na t iona l  problem t h a t  demands 
immed ia te  a t t e n t i o n .

6 By 1990,  the f i r s t - y e a r  computer  science  
courses now being ta u g h t  in most c o l 
l eges  and u n i v e r s i t i e s  w i l l  be ta ug h t  in 
high school .

7 Cost  o f  computer hardware  i s  no lo ng e r  a
ma jor  d e t e r r e n t  to the i n t r o d u c t i o n  of  
computer  science i n t o  the high school  
cu r r i cu lu r n .

8 More indepth t r a i n i n g  i s  needed f o r  a 
t e a c h e r  who w i l l  teach about  computers  
than one who s imply  uses computers in  
the classroom.

9 In  the near f u t u r e ,  most high schools  
w i l l  form computer sc ience  de par tments .



www.manaraa.com

92

TABLE 1 1 - - C o n t i n u e d

I tem Number Item Content

10 Computer l i t e r a c y  is  the next  g r ea t  
c r i s i s  f a c in g  American ed uc a t io n .

11 Most parents  fe e l  t h a t  computer  
educa t ion  should be a p a r t  o f  t h e i r  
c h i l d ' s  general  ed uca t io n .

12 Col leges  and u n i v e r s i t i e s  must act  
q u i c k l y  to develop computer  educat ion  
programs to t r a i n  p r os pec t iv e  teachers  
of  computer sc ience .

13 Teachers o f  computer science should be 
c e r t i f i e d  in the area o f  computer  
science and not in another  su b j ec t  
f i e l d  which encompasses computer  
sc i ence.

14 There i s  a d e f i n i t e  downward movement of  
the computer science cu r r ic u lu m  now 
found in c o l l e g e s  and u n i v e r s i t i e s  in t o  
the high s c h o o l .

15 A major  b a r r i e r  to the im p l e m e nt a t io n  of  
high school computer  sc ience courses is  
the l ack  o f  a supply of  ad eq u a t e ly -  
t r a i n e d  te ac h er s .

16 C r e d i t  f o r  a high school computer  
science course should be given as a u n i t  
o f  c o m p u te r  s c i e n c e  and no t  a u n i t  o f  
math,  sc ien ce ,  or bus iness .

17 Most t eachers  fee l  t h a t  computer  science  
should be inc luded in the general  
educa t ion of  a l l  s t ude nts .

18 There are now many programs in t h i s  
na t i o n  designed to t r a i n  computer  
science te ac h e r s .
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TABLE I I I

INDIVIDUAL RESPONSES TO GENERAL ISSUES 
IN COMPUTER SCIENCE EDUCATION

Survey Items 1 through 9

Respondent 1 2 3 4 5 6 7 8 9

1 2 1 1 2 1 2 1 1 2
2 1 1 4 2 1 1 1 2 1
3 1 1 2 3 2 2 1 1 2
4 1 1 4 1 2 2 1 4
5 4 1 1 4 2 1 1 1 1
6 1 1 2 3 1 1 2 1 4
7 3 1 4 2 1 1 1 1 4
8 2 1 4 2 2 2 2 1 4
9 1 1 1 2 1 1 2 1 3

10 2 2 2 2 2 4 1 2
11 1 4 2 1 2 2 1 3
12 2 1 5 4 1 2 1 2 4
13 3 1 2 4 1 1 5 1 2
14 2 1 4 3 3 1 2 2 4
15 2 1 3 2 2 2 4 2 2
16 1 1 4 3 2 3 3 1 3
17 1 1 3 3 2 1 2 1 2
18 1 1 3 1 1 1 1 1 4
19 1 1 4 4 3 5 2 1 4
20 1 4 2 2 1 1 1 3
21 1 3 1 1 1 2 1 4
22 1 1 2 2 1 1 2 1 2
23 1 1 4 2 4 2 4 1 4
24 4 1 4 4 2 2 2 2 2
25 1 2 2 2 2 2 2 1 3
26 1 2 1 2 2 2 4 2 4
27 • • • • • • •
28 i %L 1 3 1 1 4 1 2
29 1 1 1 4 1 1 1 1 2
30 1 2 2 2 2 2 2 2 3
31 2 3 4 2 5 2 2 3
32 1 1 3 4 4 1 1 1 5
33 1 4 4 1 1 2 2 4
34 1 1 2 3 3 2 2 1 4
35 4 2 4 2 1 2 2 1 4
36 1 2 3 3 2 2 1 3
37 1 1 2 2 1 1 1 1 4
38 1 2 3 2 1 1 1 1 2
39 4 5 5 2 5 5 4 1 4
40 2 1 2 1 1 2 1 2 4

* Response Sca le :  1 = Very Strongly  Agree; 2 = Agree;
3 = No Opinion;  4 = Disagree;  5 = Very Strongly D isagree
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Survey I tems 10 through 18

10 11 12 13 14 15 16 17 18

2 2 1 2 1 1 1 1 5
1 1 1 1 1 1 1 5 1
2 2 1 1 1 1 1 3 4
5 2 1 1 1 1 1 5 5
1 2 1 2 5 1 2 2 4
3 2 2 2 1 2 2 2 5
4 3 1 2 1 4 2 3 4
4 4 2 4 2 2 2 4 4
2 2 1 1 1 1 1 2 5
3 1 1 1 2 1 1 4 4
1 2 1 1 2 1 1 1 4
4 2 1 4 2 2 2 2 4
1 1 1 2 1 1 4 4 5
3 4 2 3 2 4 4 4 5
2 2 2 2 2 2 2 2 3
3 3 2 2 1 2 2 3 3
1 1 1 1 1 1 1 1 4
4 2 1 2 1 2 2 2 5
3 5 2 2 2 2 3 5 1
1 2 1 2 1 1 3 3 5
1 2 1 2 4 2 2 4 4
1 1 1 1 2 2 1 2 4
2 2 3 4 2 2 2 3 3
2 2 1 3 1 2 2 1 4
2 2 1 1 2 1 1 2 2
4 2 2 1 2 2 2 3 5

2
•

3
*

1
•

1
»

1
*

1
•

1
•

3
•

5
2 2 1 1 1 1 1 4 4
3 2 2 1 2 1 3 3 5
5 2 3 2 2 1 2 4 5
1 1 1 5 2 1 5 1 2
4 2 1 2 2 1 2 1 4
2 2 1 3 2 1 1 1 5
4 2 1 2 2 3 4 4
2 2 2 4 1 1 1 3 4
1 1 1 1 1 1 2 2 5
2 2 1 2 1 1 3 3 3
5 2 5 5 4 2 3 3 5
1 2 1 2 2 1 2 2 5
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TABLE IV

FREQUENCIES AND MEANS OF RESPONSES 
TO GENERAL ISSUES IN COMPUTER 

SCIENCE EDUCATION

Frequency of  Responses {N = 39)

Very
Strongly

Agree Agree
No

Opinion
D i s- 

agree

Very 
Strong ly  
D i sagree

21

29

7

3

19

18

13 

29

2

11

7

27

14 

18 

23 

14

7

2

11

9

11

18

13

17

18 

10 

11 

12 

26

9

16

18

14 

16 

10

2

2

0

7

8 

4 

1 

1 

0 

8 

6 

3 

2

3 

0 

0 

6

11

4

5 

0

12

10

2

0

6 

0

17

7 

2 

0 

4 

2 

2 

2

8 

15

0

1

2

0

1

3

1

0

1

3

1

1

2

1

0

1

3

16
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I tem n ine te en  in t h i s  sect ion  of the survey in s t r u m e n t  

i s  an open-ended q u e s t io n  ask ing for  a d d i t i o n a l  comments or  

i n s i g h t s  about the genera l  na ture  o f  computer science educa

t ion .  The remarks o f  the  n ineteen i n d iv id u a ls  who responded  

to t h i s  i t em on the survey form are included in Appendix J.  

These comments address many issues over a broad range of  

top ic s .  Rather  than f o r c e  a c l a s s i f i c a t i o n  onto the com

ments,  the comments are presented in random order w i t h o u t  

any r e l a t i o n s h i p  to the numbering of  respondents in Table

I I I .  Many w o r t h w h i l e  ideas  are presented in the comments.  

Discussion o f  the i n d i v i d u a l  comments would be a complex and 

l engthy m a t t e r  beyond the  scope of t h i s  study.  The comments 

are not ,  t h e r e f o r e ,  i n d i v i d u a l l y  analyzed.

The data are perhaps more d e s c r i p t i v e  fo r  an a ly s is  when 

expressed in terms o f  percentages ra th er  than f r eq ue n c i e s .

In  T a b l e  V, t h e  number  o f  t i m e s  each response  was g i v e n  to  

an i t e m  i s  e x p r e s s e d  i n  t e r m s  o f  p e rc en ta ge  o f  the t o t a l  

number o f  responses to the i t e m.

I n s p e c t i o n  of  T a b le  V data reveals  t h a t  over 65 per  

cent  of the respondents  agree very s t rong ly  w i th  i tems two ,  

e i g h t ,  and t w e lv e .  Such a s t rong response to these i t e ms  

i n d i c a t e s  overwhe lming suppor t  for  the ideas expressed.

In p a r t i c u l a r ,  the  respondents c l e a r l y  i n d ic a te  t h e i r  

f e e l i n g s  t h a t  computer  l i t e r a c y  should be requi red o f  a l l  

high school g ra dua tes .  There is  strong agreement w i th  the
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TABLE V

PERCENTAGE OF EACH RESPONSE TO EACH I TEM ON GENERAL
I S S U E S  IN COMPUTER S C I E N C E  EDUCAT I ON

Percentage of  Responses (N = 39)

Survey 
I tem

Very
St rong ly

Agree Agree
No

Opinion
Di s-  

agree

Very  
S t r on g ly  
D i sagree

1 53 .84 28.  20 5 .12 12.82 0 .00

2 74.35 23.07 0 .00 0 .0 0 2 .56

3 17.94 28.  20 17 .94 30.76 5 .12

4 7.69 46 .15 20.51 25 .64 0 .0 0

5 48.71 33 .33 10.25 5 .12 2 .56

6 46 .15 43 .58 2 .56 0 .00 7 .69

7 33.33 46 .15 2 .56 15 .38 2 .56

8 74.35 25 .64 0 .00 0 .00 0 .00

9 5.12 28.  20 20.51 43 .58 2 .56

10 28 .20 30 .76 15 .38 17 .94 7 .6 9

11 17 .94 66 .66 7 .69 10.25 5 .12

12 69 .23 23.07 5 .12 0 .0 0 2 .56

13 35.89 41 .02 7 .69 10. 25 5 .12

14 46 .15 46 .15 0 .00 5.12 2 .56

15 58.97 35 .89 0 .0 0 5.12 0 .00

16 35.89 41 .02 15 .38 5.12 2 .56

17 17.94 25 .64 28 .20 20.51 7 .69

18 5.12 5 .12 10 .25 38 .46 41 .02
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idea t h a t  more in -d e p th  t r a i n i n g  is  needed for  teachers who 

teach about computers than f o r  those who simply use com

puters in the c lassroom.  C o n s is t e n t  w i t h  these f indings is  

concurrence w i t h  the idea t h a t  c o l l e g e s  and u n i v e r s i t i e s  

must act  q u ic k ly  to develop computer  educat ion programs to 

t r a i n  p r ospec t ive  teachers  of  computer  science.

I tem e ighteen is  the only  i tem t h a t  produced strong 

disagreement .  Al though the l e v e l  o f  d isagreement  for  the 

i tem ( t h e r e  are now many programs in the nat ion designed to 

t r a i n  computer science te ach er s )  is  f a r  lower  than the high 

l eve l  of  s t rong agreement fo r  i t ems  a l r e a d y  ment ioned,  i t  is 

notable when compared to the low l e v e l s  of  disagreement on 

other  i tems.

I n d i c a t o r s  o f  general  agreement or  disagreement  with  

the other  four tee n  i tems are best  d e r i v ed  when the responses 

are grouped in t o  th re e  c a t e g o r i e s .  Table  VI data combine 

the f requenc ies  of  those who agree or very s t rongly  agree 

i n to  one f i g u r e  and the f req uen c ie s  of  those who disagree or 

very s t ro ng ly  d isagree in to  another  f i g u r e .  The number of  

no opinion responses i s  l e f t  unchanged from Table IV.

Table VI data also r e v e a ls  the unanimous agreement with  

i tem e i g h t ,  which deals  w i th  the need f o r  in -depth  t r a i n i n g  

by those teach ing about computers.  Ana lys is  of these data 

is f u r t h e r  enhanced when these f r e q u e n c i e s ,  expressed in
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TABLE V I

CUMULATI VE FREQU ENC I ES  OF RESPONSES TO GENERAL
I SSUES IN COMPUTER S C I E N C E  EDUCATI ON

Cumulat ive  Frequency (N = 39)

Agree or Very 
Strong ly  Agree

Di sagree or Very  
S t r o n g l y  Disagree No Opi ni on

32

38 

18 

21

32

35 

31

39 

13 

23

33

36 

30

36

37 

30 

17

4

5 

1

14

10

3

3

7

0

18

10

3

1

6 

3 

2 

3

11

31

2

0

7

8 

4 

1 

1 

0 

7 

6 

3 

2

3 

0 

0 

6

11

4
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terms of  number o f  responses,  are conver ted to a cumu la t i ve  

percentage of  t o t a l  responses as shown in Table V I I .

According to the data in Table  V I I ,  the r e  is over 75 

per cent  general  agreement w i th  nine i tems in a d d i t i o n  to 

the th ree  i t e ms ,  numbers two,  e i g h t ,  and t w e l v e ,  a l re ad y  

discussed.  I tems in t h i s  ca tegory  are numbers one, f i v e ,  

s i x ,  seven, e leven ,  t h i r t e e n ,  f o u r t e e n ,  f i f t e e n ,  and s i x 

teen.  More than h a l f  of  the respondents g e n e r a l l y  agree  

wi th  i tems four  and ten.  Thus, the r e  is a tendency towards  

ag re em en t  w i t h  t h e s e  two i t e m s ,  bu t  not  a t  th e  75 per  c e n t  

l e v e l  of  the o ther  nine i tems .

The areas of  agreement i n d i c a t e  strong f e e l i n g s  about  

the emergence of  computer science as a d i s c i p l i n e  in the 

high schools and the c e r t i f i c a t i o n  of  computer science  

t eachers.  In p a r t i c u l a r ,  i t  i s  g e n e r a l l y  agreed t h a t  com

puter  science is  a d i s t i n c t  d i s c i p l i n e ,  not a pa r t  o f  any 

other  su b je c t  area and t h a t  teachers of  computer science  

should be c e r t i f i e d  in computer science and not in another  

sub jec t  f i e l d  encompassing computer  sc ience.  C e r t i f i c a t i o n  

of  computer science teachers i s  perce ived as a problem t h a t  

demands immediate a t t e n t i o n .  In a d d i t i o n ,  those surveyed 

fee l  t h a t  c r e d i t  f o r  a high school computer science course  

shou ld  be g i ve n  as a u n i t  o f  co m p u te r  s c i e n c e  and not  as a 

u n i t  o f  mathemat ics ,  sc ience ,  or business.
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TABLE V I I

CUMULATI VE PERCENTAGES OF RESPONSES TO GENERAL
I SSUES IN COMPUTER SCIENCE EDUCATION

Cumulative Percentage (N = 39)

Agree or Very 
Strongly  Agree

Di sagree or Very 
Strongly Disagree No Opinion

82.05 12.82 5.12

97 .43 2.56 0 .00

46.15 35.89 17.94

53.84 25.64 20.51

82.05 7.69 10.25

89.74 7.69 2.56

79.48 17.94 2.56

100.00 0.00 0 .00

33.33 46.15 20.51

58.97 46.15 20.51

84.61 7.69 7 .69

92.30 2.56 5.12

76.92 15.38 7 .69

92.30 7.69 15.38

94.87 5.12 0 .00

76.92 7.69 15.38

43.58 28.20 28.20

10.25 79.48 10.25
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The respondents pe rc e iv e  a d e f i n i t e  downward movement 

of the computer  sc ience curr icu lum now found in co l l eges  and 

u n i v e r s i t i e s  i n t o  the high school curr iculum.  There is  

strong op in i on  t h a t  by 1990,  the f i r s t - y e a r  computer science  

courses now ta ugh t  in c o l l e g e s  and u n iv e r s i t i e s  w i l l  be 

taught  in  high school .

Al though cos t  o f  computer  hardware is no longer viewed  

as a major  d e t e r r e n t  to the in t roduc t ion  of  computer science  

i n to  the high school c u r r i c u l u m ,  the lack of a supply of  

a d e q u a t e l y - t r a i n e d  computer  science teachers is seen as a 

major b a r r i e r .  Respondents in d i ca te  tha t  most parents fee l  

t h a t  computer educa t ion should be a par t  of  t h e i r  c h i l d r e n ' s  

general  educa t ion .

The l e v e l  o f  general  agreement on a l l  i tems discussed  

in the p receding paragraphs i s  above 70 per cent.  On two 

other  i t ems ,  t h e r e  is a tendency towards agreement.  Over 50 

per cent o f  those surveyed b e l i ev e  that  computer l i t e r a c y  is  

the next g r e a t  c r i s i s  f a c i n g  American education.  A m a j o r i t y  

also accept  the not ion t h a t  most admin ist ra tors support the  

i n t r o d u c t io n  of  computer  science into the high school c u r 

r iculum.

The b i g g e s t  problem a r ea ,  as ind icated by these da ta ,  

is  the a t t i t u d e s  of  the teachers .  Less than ha l f  of  the 

respondents b e l i e v e  t h a t  teachers support the inc lus ion of  

computer  s c i e n c e  as a p a r t  o f  the genera l  ed uc a t io n  o f  a l l
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students .  In f a c t ,  a lmost  30 per cent of  those responding 

chose the  no o p i n i o n  o p t i o n  in  response to the i t e m d e a l i n g  

w i t h  the a t t i t u d e s  of  teachers.

Opinions were f a i r l y  evenly divided on i tems th ree  and 

nine.  In n e i t h e r  case i s  the re  a m a jo r i t y  opinion.  In both 

cases,  a s u b s t a n t ia l  number o f  respondents chose the no 

opin ion op t ion.  More respondents agree than disagree w i th  

i tem th ree .  The data are not conc lus ive ,  however,  about  

whether  or not the re  are enough f u l l - t i m e  posi t ions  fo r  

teachers of  computer science so t h a t  computer science teach

ers should not need c e r t i f i c a t i o n  in another area of  

s p e c i a l i z a t i o n  in order  to be employed. Through the years ,  

the problem of  employment has been one of the c h i e f  f a c to rs  

c i t e d  by even the most avid proponents of computer science  

educat ion as a major  reason not to o f f e r  computer science  

c e r t i f i c a t i o n .  I t  appears from t h i s  survey th a t  the argu

ment aga ins t  c e r t i f i c a t i o n  because of  employment problems is  

s t i l l  v a l i d  in the  minds o f  some and t h a t  o t h e r s  a r e  unsure  

i f  cond i t i on s  have changed and venture no opinion.

Whi le the re  is no m a j o r i t y  opinion on i tem nine,  more 

respondents d isagree than agree t h a t  in the near f u t u r e  most 

high schools w i l l  form computer science departments.  I t  is  

of  i n t e r e s t  t h a t  a l l  but two of  the seventeen respondents  

d isagree ing  w i th  th is  i tem also agree th a t  the f i r s t  year  

computer science courses now taught  in co l lege w i l l  be
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taught in the high school  by 1990.  L i k e w i s e ,  a l l  but two 

agree tha t  there is a d e f i n i t e  downward movement of  the 

co l lege computer sc ience c u r r i c u l u m  i n t o  the high school.  

Therefore ,  no c e r t a i n  c o n c l u s io n s  can be drawn from the 

survey on the issue brought  up by the i t e m.

A n a l y s i s  and Summary 

The opinions expressed in t h i s  survey point  towards a 

possible b r ig h t  f u t u r e  f o r  computer  sc ience  in the high 

school.  Computer sc ience  i s  em er g in g ,  in  the opinion of  

those surveyed, as a d i s c i p l i n e  in high schools,  w i th  a 

t rend seen towards movement o f  the more academic computer  

science courses now t a u g h t  in  c o l l e g e  i n t o  the high school.

Respondents i n d i c a t e  t h a t  academic c r e d i t  for  computer  

sc ience  courses shou ld  be g i v e n  as a u n i t  o f  computer  s c i 

ence and tha t  teachers should be c e r t i f i e d  in computer  

science. C e r t i f i c a t i o n  o f  computer  sc ience teachers is  

i d e n t i f i e d  as a problem t h a t  w a r r a n t s  immedia te  a t t e n t i o n .

Parents and school a d m i n i s t r a t o r s  support  the in t r o d u c 

t ion  of  computers i n t o  the high school .  Respondents feel  

tha t  computer l i t e r a c y  should be r e q u i r e d  f o r  high school  

graduat ion.  Col leges and u n i v e r s i t i e s  should act  qu ick ly  to 

develop programs to p r o v i d e  the i n - d e p t h  t r a i n i n g  needed by 

computer science te ac h er s .  Those surveyed in d ic a te  t h a t  few 

programs are now in e x i s t e n c e .
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I mp l i c a t i o n s

Although opinions were f a i r l y  evenly  d i v i d e d  on the  

ot her  issues,  the overwhelming agreement  on the i ssues c i t e d  

should carry wi th i t  broad i m p l i c a t i o n s  to the e d u c a t i o n a l  

community.  Educators should become aware of  the coming of  

the computer age to education and the i m p l i e d  r e s p o n s i b i l i 

t i e s  tha t  accompany i t s  a r r i v a l .  Plans should be made now 

to implement computer education in high schools ,  i n c l u d i n g  

the preparat ion of an adequate supply o f  q u a l i f i e d ,  w e l l -  

t r a i n e d  teachers.  Standards should be adopted so t h a t  

t eachers with appropriate p r e p a r a t i o n  can be c e r t i f i e d  in 

th e  f i e l d  of  computer science and be en co u ra ge d  to  pu rs ue  a 

c a re e r  as a computer science te a c h e r .

Opinions About Computer Science Courses Most  
Appropriate for  a Program to T r a i n  

Computer Science Teachers

The purpose of th is  sect ion o f  the survey in s t r u m e n t  

was to id e n t i f y  those courses most a p p r o p r i a t e  f o r  computer  

science teachers.  Respondents were asked to des i gn a t e  a 

maximum of six courses from a l i s t  o f  t w e n t y - f o u r  po s s i b le  

courses to be part  of a requ i red  group o f  courses.  A maximum 

of  s ix  courses were to be picked f o r  an e l e c t i v e  group. An 

opt ion  was ava i l ab le  to w r i t e  in o t h er  courses which migh t  

be more appropriate than the t w e n t y - f o u r  l i s t e d .
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Opinions About A Course on the M a t e r i a l s  
and Methods of  Teaching  

Computer Sci enc?

P r i o r  to choosing the re qu i re d  and e l e c t i v e  courses,  

respondents were asked to rep ly  to an open-ended quest ion  

about a course in the m a t e r i a l s  and methods of  t eaching  

computer science.  In some of  the programs examined by the 

r es e ar ch e r ,  such a course was p a r t  of  the p ro fe ss iona l  

educat ion component and in others i t  was a computer science  

course.  Due to the c o n f l i c t  about the proper place f o r  such 

a course,  i t  was not included in the l i s t  o f  courses.

Respondents were asked to express t h e i r  op inions  about  

the appropr ia teness  of the course and i t s  proper place in 

the cu r r i cu lu m .  The comments of  the eleven i n d i v i d u a l s  who 

r e p l i e d  to the open-ended quest ion are t r a n s c r i b e d  in Table  

V I I I .  The comments are numbered so t h a t  they may be e a s i l y  

re fe ren ce d  in the f o l lo w in g  d iscuss ion.  The order  o f  the 

l i s t i n g  of  the comments does not r e l a t e  to the numbering of  

respondents in Table I I I .

Of the  e le v e n  comments,  n i n e  can be i n t e r p r e t e d  to be 

in  f a v o r  o f  i n c l u s i o n  of  such a co urs e  in  a comp ute r  s c i e n c e  

t eacher  t r a i n i n g  program. The exact  i n t e n t i o n s  of  two com

ments are unclear .  Comment f i v e ,  not r e q u i r e d ,  could be 

i n t e r p r e t e d  in several  ways, m i n i m a l l y  t h a t  such a course  

should not be requ i red.  Whether such a course is  considered
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TABLE V I I I

COMMENTS ABOUT A COURSE IN THE MATERIALS AND METHODS 
OF TEACHING COMPUTER SCIENCE

Reference
Number___________________________________ Comment__________________

1 Yes, there should be a methods course -
who teaches  i t  i s  no t  i m p o r t a n t  as long  
as they are competent .

2 Everyone who is a c e r t i f i e d  teacher
should have a methohds c lass  in t h e i r  
subject  area which inc lu de s  use of a 
computer.  An op t io na l  and more exten
sive class on computer  use (not  program
ming) should also be o f f e r e d .

3 The course is e s s e n t i a l .  Should normal ly
(given q u a l i f i e d  f a c u l t y )  be taught in 
the educat ional  depar tment .  So should 
some of the i n t r o d u c t o r y  computer  
science courses.

4 I th ink  i t  should be inc luded.  The t e a 
chers and students in these programs 
(computer science)  w i l l ,  l i k e  i t  or not ,  
become a resource to o t her  programs 
wi t h in  the school.  T h e r e fo r e ,  they 
should have some idea about how other
programs use and apply computers.

5 Not requ i red .

6 I fee l  th a t  such m a t e r i a l  is  important
in teacher  t r a i n i n g  but I 'm not such a 
p u r i s t  t h a t  I b e l i e v e  i t  must be in one 
place or the o t h e r .  E i t h e r  w i l l  do.

7 For now, i t  must be in computer science.
There simply is not the exper ience ,  in 
genera l ,  in schools o f  educa t ion.  When 
we are strong enough to have departments  
of computer science ed uc a t io n ,  then i t  
can be done.
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Reference
Number Comment

8 Belongs in whatever  department  has a 
person w i th  both a) computer science  
background and b) d i r e c t  exper ience  
t eaching p r e - c o l l e g e  and st rong teaching  
methods background.

9 I th ink  i t  should be in the educat ion  
component -  team taught  by educator  and 
a computer science person.

10 I th ink  i t  is a p p r o p r i a t e ;  perhaps 
i nc luded in the "Computer and Education"  
course ( No. 11 ) .

11 Needed course in the p ro fe ss ion a l  
educat ion component.
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a p p r o p r i a t e  is  not c l e a r .  The exact  meaning of comment two,  

and how i t  a p p l i e s  to the ques t ion ,  is also unclear.

In a d d i t i o n ,  comment ten supports inc lus ion  of the

course and suggests the p o ss ib le  inc lus ion  of the course 

m a t e r i a l  w i t h i n  the f ramework of  another  course. The 

genera l  o p i n i o n ,  however ,  w i t h  a small  degree of  d issent ,  of

those responding seems to be s t ro ng ly  in favor  of the i n c l u 

s io n  o f  a c o u r s e  in  t h e  m a t e r i a l s  and methods of  t e ac h in g  

computer  sc ience in programs t h a t  are designed to t r a in  

computer  sc ience te ac h er s .

O p i n i o n s  were  d i v i d e d  as to the  p r op er  p lace  f o r  t h i s  

course.  Three people fe e l  t h a t  the course is properly a 

p a r t  o f  the educ a t ion  component of  teacher  t r a in in g  pro

grams. One respondent  commented t h a t  placement depends on 

the a v a i l a b i l i t y  o f  q u a l i f i e d  f a c u l t y .  For another,  the 

course should be t e a m - t a u g h t  by the computer science and 

ed uca t io n  depar tments .

One i n d i v i d u a l  co ns iders  the course to be the property  

of  the  computer  sc ience  depar tment  by reason of lack of  

a v a i l a b l e  e x p e r t i s e  in the educat ion department .  Two re s 

pondents g ive  no i n d i c a t i o n  of  the proper place for  the 

c o u r s e .

Three of  the respondents  b e l i e v e  t h a t  the exact  place

ment o f  the course i s  not c r i t i c a l .  More emphasis was
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placed by these respondents on the q u a l i f i c a t i o n s  of  

i n d i v i d u a l s  who teach such courses .

The best  general  d e s c r i p t i o n  o f  the responses to th is  

s e c t i o n  i s  t h a t  a co urs e  in  t h e  m a t e r i a l  and methods of  

t each ing  computer  science i s  indeed a p p r o p r i a t e  and d e s i r 

able in programs t h a t  t r a i n  computer  sc ience  teachers.  For 

the p r e s e n t ,  the choice of  the  de p ar tm en t  t h a t  o f f e r s  the 

course and the i n s t r u c t o r s  f o r  the  course depend on the 

l oca l  e x p e r t i s e  a v a i l a b l e .

S e l e c t i o n  of  Required and E l e c t i v e  Courses

T h i r t y - s e v e n  o f  the t h i r t y - n i n e  respondents  answered 

the s e c t i o n  devoted to the ch o i c e  o f  r e q u i r e d  and e le c t i v e  

courses t h a t  should be in c l u d ed  in programs designed to 

t r a i n  computer  sc ience t e a c h e r s .  The raw d a ta ,  showing 

which courses were se lec ted  by each i n d i v i d u a l ,  is  used to 

generate  f requency  counts f o r  each course.

Respondents had the o p t i o n  of  w r i t i n g  in addi t iona l  

courses r a t h e r  than l i m i t i n g  t h e i r  cho ices  to the l i s t  of  

courses p ro v i de d .  Several  i n d i v i d u a l s  chose t h i s  option and 

p i c k e d  some o f  th e  c o u r se s  f r o m  th e  l i s t  on th e  form and 

wrote in o t h e r s ,  s t i l l  l i m i t i n g  the t o t a l  number of courses 

to a maximum of  s ix  r e q u i r e d  courses  and s ix  e l e c t i v e  

courses.  Only two of  the courses w r i t t e n  in could be con

s idered to be e q u i v a l e n t .  In a l l  o t h e r  cases,  the course 

w r i t t e n  in was the s e l e c t i o n  o f  only  one i n d i v i d u a l .  None
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of these a d d i t i o n a l  courses was found wi th  s u f f i c i e n t  f r e 

quency to be a f a c t o r  in the f in d in g s  of  t h i s  sect ion.

A d i s p la y  of  the raw da ta ,  l i s t e d  by respondents,  

showing only s e le c t i o n s  from the t w e n t y - f o u r  course l i s t  

would u n f a i r l y  d e p i c t  the op inions  of those who also wrote  

in courses.  The data are d is p la yed ,  t h e r e f o r e ,  in f r e 

quency ta b le s  based on the l i s t  of  courses r a t h e r  than 

i n d i v i d u a l  responses.  The w r i t t e n - i n  courses are presented  

in Appendix K.

In Table IX,  the t w e n t y - f o u r  courses are l i s t e d  in the 

same o r d e r  as on the survey  form by the  f u l l  name of  the  

course.  Also inc luded are the number of  t imes each course 

was se lec ted  as e i t h e r  requ i red  or e l e c t i v e  and the to ta l  

number of  t imes se lec ted .  The o rder ing  of the in fo r m a t io n  

in Table IX i s  convenient  f o r  lo c a t i o n  and examinat ion of  

courses by number. In a d d i t i o n ,  Table IX gives a complete  

d e s c r i p t i o n  of  a l l  the data compi led from t h i s  sect ion of  

the survey ins t r ume nt .

Required Courses. - -These  data are e a s ie r  to understand 

and a n a l y z e  when the  l i s t  o f  co urses  i s  r e a r r a n g e d  in o r d e r  

of  s e l e c t i o n .  Table X a ids in de te rmin ing  opinions about 

re qu i red  courses.  The courses are l i s t e d  in order  of f r e 

quency of  s e l e c t i o n  as r eq u i r e d  courses,  and only frequency  

o f  c h o ic e  as a r e q u i r e d  course  i s  shown. In cases where two 

co urses  were s e l e c t e d  by the  same number o f  pe op le  as a
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TABLE IX

ELECT ION OF COURSES APPROPRIATE FOR A COMPUTER 
SCIENCE TEACHER TRAINING PROGRAM 

{N = 37)*

Course Frequency of  S e l e c t i o n

T i t l e Requi red E l e c t i v e Combi ned

In t ro du c t i on  to Pro
gramming and Algor
i thm Design

Advanced Topics in 
Programming and A l 
gori thm Design

In t ro du c t io n  to 
Computer Systems

Assembly Language 
P rogrammi ng

Fundamentals of Com
puter  Organizat ion  
and D i g i t a l  Logic

In t r o d u c t io n  to 
F i l e  Processing

Operat ing Systems

Data Structures

Programmi ng 
Languages

Computers and 
Soc i ety

Computers and 
Education

Computer Ass is t 
ed In s t r u c t i o n

Mi n icomputer  
Systems

35

13

14 

10 

10

2

12

19

21

23

12

0

16

10

9

11

18

12

11

11

10

5

13

35

29

24

19

21

24

14

23

30

31 

28

25 

6
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TABLE IX- -Cont inued

Course Frequency of  S e l e c t i o n

Number T i t l e Requi red E l e c t i  ve Combi ned

14 Mi crocomputer  
Systems and 
Appl i  c a t i  ons

15 9 24

15 Numerical  Methods 1 6 7

16 Database Manage
ment Systems

4 13 17

17 A r t i  f i  c i al  
I n t e l  1 i gence

1 13 14

18 Sof tware  
E ng in ee r i  ng

1 6 7

19 Computer Graphics 6 12 18

20 Compi ler  Design 
and Const ruc t ion

0 1 1

21 Systems 
P rogramming

0 5 5

22 Theory and Design 
of  Programming 
Languages

1 5 6

23 S i m u l a t i  on and 
Model l i n g

4 8 12

24 Advanced Computer 
O r g a n i z a t i o n  and 
Computer Archi -  
t e c t u r e

0

,  ..

2 2

* 2  o f  the  o r i g i n a l  39 respondents  d id  not  a n s w e r ' T h i  s 
sec t i  o n .
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TABLE X

REQUIRED COURSES SELECTED IN ORDER OF 
FREQUENCY OF SELECTION 

(N = 37)

Course
Frequency of  Se le c t io n  

As A Required CourseN umber T i t l e

1 I n t r o d u c t i o n  to Programming 35
11 Computers and Educat ion 23
10 Computers and Soc ie ty 21

9 Programming Language 19
14 Microcomputer  Systems 15

3 I n t r o d u c t i o n  to Computer 
Systems

14

2 Advanced Topics in 
P rogrammi ng

13

12 Computer Assi sted  
I n s t r u c t i o n

12

8 Data S t r u c t u r e s 12
5 Fundamentals of  Computer 

O rg a n iz a t io n
10

4 Assembly Language 
Programmi ng

10

6 I n t r o d u c t i o n  to F i l e  
Processi  ng

6

19 Computer Graphics 6
16 Database Management Systems 4
23 S imula t io n  and Model l ing 4

7 Operat ing Systems 2
17 A r t i f i c i a l  I n t e l l i g e n c e 1
15 Numerical  Methods 1
18 Sof tware Engineer ing 1
22 Theory and Design of  

Programming Languages
1

13 Minicomputer  Systems 0
21 Systems Programming 0
24 Advanced Computer 

O rg a n iz a t io n
0

20 Compi ler  Cons t ruc t ion 0
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r e q u i r e d  c o u r s e ,  t h e  c o u r s e  t h a t  was s e l e c t e d  m o s t  f r e 

q u e n t l y  as  an e l e c t i v e  i s  l i s t e d  f i r s t .

Nine a d d i t i o n a l  r e q u i r e d  courses were w r i t t e n  in by 

respondents.  These courses are included in Appendix K. Both 

of  the f i r s t  two added c o u r s e s  deal  w i t h  how to te ach  p r o 

gramming. These courses could be included in the ca teg ory  

of the course in the m a t e r i a l s  and methods of  t eaching  

computer sc ience  t h a t  was the  object  o f  the open-ended 

quest ion in the  f i r s t  p a r t  o f  th is  sect ion on the survey  

form. T h e i r  i n c l u s i o n  here i s  an even st ronger  i n d i c a t i o n  

of the approva l  o f  those surveyed th a t  such a course i s  a 

highly d e s i r a b l e  e le m e nt  o f  a teacher  t r a i n i n g  program.

Al l  o f  the  o t h e r  added courses are the s e le c t i o n s  o f  

j u s t  the i n d i v i d u a l  i n c l u d i n g  them in the l i s t .  These 

courses have,  t h e r e f o r e ,  a f requency e q u iv a le n t  to t h a t  o f  

the four  courses in the  o r i g i n a l  l i s t  t h a t  were se lec ted  

once. S ix te e n  courses on the l i s t  of  t w e n t y - f o u r  courses  

have a h igher  f r eq ue n cy  count .  Unless the requi red course  

group of  a program c o n t a i n s  more than s ix teen  courses,  none 

of the added courses i s  s e le c te d  of ten enough to war r an t  

i nc lus ion  in the r e q u i r e d  group.

Respondents were r e s t r i c t e d  to the s e l e c t i o n  of  a m a x i 

mum of s ix  r e q u i r e d  courses .  Four courses were se lec ted  by 

over 50 per ce n t  o f  the respondents to be included in a 

requi red group o f  courses .  These include In t r o du c t io n  to
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Programming and A l g o r i t h m  Design,  Computers and Edu ca t io n ,  

Computers and S o c i e ty ,  and Programming Languages. To com

ple te  a s ix -course  r e q u i r e d  component ,  the  next  two most  

f requent ly  se lec ted  courses ,  I n t r o d u c t i o n  fo Computer Sys

tems and Microcomputer  Systems and A p p l i c a t i o n s ,  should be 

included in the group of  r e q u i r e d  courses.

The actual  number o f  r e q u i r e d  computer  sc ience courses  

in any teacher t r a i n i n g  program w i l l  vary  from i n s t i t u t i o n  

to i n s t i t u t i o n .  No a t te m p t  to d e te r m in e  the id ea l  number of  

required courses was under taken by t h i s  s tudy .

At the b e g i n n i n g  of  th e  s t u d y ,  i t  was f e l t  t h a t  most  

states would r e q u i r e  t w e n t y - f o u r  to t h i r t y  semester  hours of  

coursework for  c e r t i f i c a t i o n ,  t h a t  t r a i n i n g  programs would  

be based on the s t a t e  r e q u i r e m e n t s ,  and t h a t  few programs  

would require more than e ig h t ee n  hours and not a l l o w  s t u 

dents to e l ec t  some courses.  T h e r e f o r e ,  the d e c is io n  was 

made to r e s t r i c t  th e  number  o f  c h o i c e s  in  th e  hope o f  i d e n 

t i f y i n g  those courses most b e n e f i c i a l  to computer  sc ience  

t eachers.

Those in charge o f  de s ig n ing  such programs should not  

feel  l i m i t e d  to s ix  r e q u i r e d  courses or o b l i g a t e d  to in c lu d e  

as many requi red courses.  The i n f o r m a t i o n  prov ided in Table  

X could be used as a gu id e  when c o n s i d e r i n g  s e l e c t i o n  o f  

courses for  re qu i re d  components of  t e ac h er  t r a i n i n g  pro

grams .
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O p i n i o n s  about  th e  f i r s t  f o u r  c o u r s e s  in  T a b l e  X were  

strong enough t h a t  these courses should r e c e i v e  a grea t  deal  

of  c o n s i d e r a t i o n  f o r  i n c l u s i o n  in a l l  programs.  Only f i v e  

respondents chose to in c lu d e  both Mic rocomputer  Systems and 

A p p l i c a t i o n s  and I n t r o d u c t i o n  to Computer Systems in the 

same r e q u i r e d  group. A sound argument  could be made fo r  

i n c l u s i o n  of  only  one o f  these courses in the requ i red group 

or r e q u i r i n g  one of  the two courses.  In these cases,  the 

next  most popu lar  course ,  Advanced Topics in Programming,  

could be placed in the r e q u i r e d  group.

E l e c t i v e  Courses. - -Respondents  were asked to pick a 

maximum o f  s i x  c o u r s e s  to  be p a r t  o f  an e l e c t i v e  group of  

computer sc ience courses in c lu d ed  in teach er  t r a i n i n g  pro

grams. Choices could be made from the t w e n t y - f o u r  courses 

l i s t e d  on the  s u r v e y  fo rm  or  by w r i t i n g  in o t h e r  courses  

considered more a p p r o p r i a t e  than the courses in the l i s t .

Table XI l i s t s  the t w e n t y - f o u r  courses along wi th  the 

number of  t im es  each was s e l e c t e d  as an e l e c t i v e  course.  In 

some cases,  the course name has been a b b r e v i a te d .  Table IX 

shows the f u l l  t i t l e  o f  each course.  Courses are l i s t e d  in 

Table XI in the o rder  o f  f requency  of  s e l e c t i o n  as an e l e c 

t i v e  course.  Courses w i t h  equal  e l e c t i v e  f requenc ies  are 

l i s t e d  in o rder  o f  s e l e c t i o n  as r e q u i r e d  or e l e c t i v e  courses  

combined.
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ELECTIVE COURSES SELECTED IN ORDER OF 
FREQUENCY OF SELECTION 

(N = 37)

Course
Frequency of  S e l e c t i o n  

As An E l e c t i v e  CourseNumber T i t l e

6 Int roduct ion  to F i l e  
Processi ng

18

2 Advanced Topics in 
Programmi ng

16

12 Computer Assisted  
I n s t r uc t io n

13

16 Database Management Systems 13
17 A r t i f i c i a l  I n t e l l i g e n c e 13
19 Computer Graphics 12

7 Operating Systems 12
9 Programming Languages 11
8 Data Structures 11
5 Computer Organ izat ion 11

10 Computers and Society 10
3 Int roduct ion  to Computer 

Systems
10

14 Microcomputer Systems 9
4 Assembly Language 

Programmi ng
9

23 Simulat ion and Model l ing 8
15 Numerical Methods 6
18 Software Engineering 6
13 Minicomputer Systems 6
11 Computers and Educat ion 5
22 Theory of  Programming 

Languages
5

21 Systems Programming 5
24 Advanced Computer 

Organi za t i  on
2

20 Compiler Construct ion 1
1 In t roduc t ion to Programming 0
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The s ix  courses w r i t t e n  in as e l e c t i v e  courses are  

inc luded a t  the end of Appendix K. Since none of  these six  

co ur se s  a p p e a r s  on more than one survey  f o r m ,  t h e y  a l l  have 

a f r e q u e n c y  c o u n t  o f  one,  which i s  surpassed  by a l l  bu t  two  

of  the t w e n t y - f o u r  courses in the master  l i s t .  T h e r e fo re ,  

none of  the added e l e c t i v e  courses was se lec ted  f r e q u e n t l y  

enough to w a r r a n t  c o n s i d e r a t io n  fo r  in c lu s io n  in an e l e c t i v e  

gro up.

D e t e r m i n a t i o n  of  an a p p r o p r i a te  e l e c t i v e  group could be 

made through a n a l y s i s  of  Table X I ,  which represents  s e l e c 

t i o n  only  as an e l e c t i v e  course.  Reasonably,  anyone 

s e l e c t i n g  a course to be pa r t  o f  a requ i red  group could also  

consider  the course an a p p r o p r i a te  e l e c t i v e .  More v a l i d  

s e l e c t i o n s  may po ss i b ly  be found by combining the f r e 

quencies o f  s e l e c t i o n  f o r  both re qu i red  and e l e c t i v e  

courses,  as shown in Table X I I .

Table  X I I  l i s t s  a l l  t w e n t y - f o u r  courses in order  of  

t h e i r  combined f requency of  s e l e c t i o n .  Some course names 

are a b b r e v i a t e d ,  and Table IX should be consul ted fo r  the 

e n t i r e  course t i t l e .  Courses t h a t  were se lec ted  an equal  

number o f  t i m e s  a r e  l i s t e d  in T a b l e  X I I  i n  the  same o r d e r  

they appeared on the survey form.

I f  a computer  science educat ion program is  d iv ide d  in to  

r eq u i r e d  courses and e l e c t i v e  courses,  then those courses  

t h a t  are r e q u i r e d  would not be p a r t  o f  the e l e c t i v e  group.
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TABLE X I I
1 2 0

COURSES SELECTED FOR EITHER GROUP 
IN ORDER OF COMBINED TOTALS 

(N = 37)

Course
Number

Course 
N ame

Frequency of Select ion  
Ei ther  Group

1 I n t r o d u c t i o n  to Programming 35
10 Computers and Soc i e ty 31

9 Programing Languages 30
2 Advanced Topics  in 

P rogrammi ng
29

11 Computers and Educat ion 28
12 Computer A ss is te d  

I n s t r u c t i o n
25

14 Microcomputer  Systems 24
3 I n t r o d u c t i o n  to Computer  

Systems
24

6 I n t r o d u c t i o n  to F i l e  
Process ing

24

8 Data S t r u c t u r e s 23
5 Computer O r g a n i z a t i o n 21
4 Assembly Language 

Programmi ng
19

19 Computer Graphics 18
16 Database Management Systems 17
17 A r t i f i c i a l  I n t e l l i g e n c e 14

7 O p er a t in g  Systems 14
23 S i m u l a t i o n  and Mode l l ing 12
15 Numerical  Methods 7
18 Sof tware  Eng ineer ing 7
22 Theory of  Programming 

Languages
6

13 Minicomputer  Systems 6
21 Systems Programming 5
24 Advanced Computer  

O r g a n i z a t i o n
2

20 Compi ler  C o n s t r u c t i o n 1
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In the  d e s i g n  o f  such p r o g r a m s ,  i t  wou ld  be advantageous to 

dete rmine the requ i red courses f i r s t  and then se lec t  courses 

from Table  X I I  f o r  the e l e c t i v e  group.

A r e q u i r e d  group o f  s i x  c o u r s e s  was proposed in an 

e a r l i e r  se c t i o n  in th is  ch ap te r .  F i ve  o f  the f i r s t  six 

courses in Table  X I I  were in c luded  in the proposed required  

group. To a id  in the s e l e c t i o n  o f  e l e c t i v e  courses,  a l l  

courses except  the proposed r e q u i r e d  courses are shown in 

Table X I I I  along wi th the as so c ia te d  combined frequencies.

The s t a t e d  method to be f o l l o w e d  by t h i s  study fo r  

s e l e c t i o n  o f  an e l e c t i v e  group was to  p i c k  the  s ix  most 

popular  courses remaining a f t e r  choosing the required group. 

Arguments could be made t h a t  a lmost  any computer science 

course could be of  b e n e f i t  to a t each er  and is  therefore  a 

v a l i d  e l e c t i v e .  The a t tem pt  o f  t h i s  study was to ask those 

who a re  in  a p o s i t i o n  to r e n d e r  an o p i n i o n  judge  which 

courses are  most b e n e f i c i a l  and a p p r o p r i a t e .  Therefore,  

respondents were l i m i t e d  to s ix  e l e c t i v e  choices.

A p o s s i b l e  use o f  t h i s  s t ud y  would be to l e a v e  the 

choice o f  e l e c t i v e  courses open to the s tudent  but to sug

gest  courses r e c e iv in g  a s t rong degree o f  support  as 

i n d i c a t e d  by Table X I I I  to those s tudents  d e s i r i ng  guidance 

about choice  of  e l e c t i v e s .  Others may f e e l  t h a t  r e s t r i c t i n g  

the choice  o f  e l e c t i v e s  to a p r e s c r ib e d  group of  courses is  

the most a p p r o p r i a t e  a c t i o n .  There is  a d e f i n i t e  break in
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TABLE X I I I

COMBINED TOTALS FOR ALL COURSES EXCLUDING THE 
FIRST SIX MOST POPULAR REQUIRED COURSES

(N = 37)

Course
Number

Course
Name

Frequency of Se le c t ion  
E i t h e r  Group

2 Advanced Topics in 
Programming

29

12 Computer Assisted  
I n s t r u c t i o n

25

6 In t r o d u c t i o n  to F i l e  
Process i ng

24

8 Data S t r uc t ur es 23
5 Computer Organ iza t ion 21
4 Assembly Language 

Programmi ng
19

19 Computer Graphics 18
16 Database Management Systems 17

7 Operat ing Systems 14
17 A r t i f i c i a l  I n t e l l i g e n c e 14
23 S imu la t ion  and Model l ing 12
15 Numerical  Methods 7
18 Software Engineer ing 7
22 Theory of  Programming 

Languages
6

13 Minicomputer  Systems 6
21 Systems Programming 5
24 Advanced Computer 

Organi z a t i  on
2

20 Compi ler  Const ruc t ion 1
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the data between the e ighth and n in t h  courses in  T a b l e  X I I I .  

A group o f  e l e c t i v e  courses made up o f  t h e  f i r s t  e i g h t  

co ur se s  in T a b l e  X I I I  would a lso  be an e x c e l l e n t  c h o i c e  and 

would increase the student 's opt ions.

In the opinion of those surveyed,  the s ix  courses  most  

ap p r o p r ia te  for  an e l e c t i v e  group in c lu d e  Advanced Topics in 

Programming and Algor i thm Design, Computer A s s i s t e d  I n s t r u c 

t i o n ,  In t r o du c t io n  to F i l e  Processing,  Data S t r u c t u r e s ,  

Fundamentals of  Computer Organ iza t ion  and D i g i t a l  L o g i c ,  and 

Assembly Language Programming. Over 55 per  ce n t  o f  the  r e s 

pondents chose the f i r s t  two courses and a m a j o r i t y  s e l e c t e d  

the other  four .  The leve l  of  support  f o r  the e n t i r e  group 

i s  a s t r o n g  i n d i c t m e n t  f o r  the i n c l u s i o n  o f  a l l  t h e  c o u r s e s  

in the group in any computer science e d u c a t i o n  c u r r i c u l u m .  

Al l  of  the courses,  w i th  the poss ib le  e x c e p t i o n  o f  Computer  

Ass is ted  I n s t r u c t i o n ,  are normal ly found in a computer  s c i 

ence major  curr icu lum and would be a v a i l a b l e  a t  most  

i n s t i t u t i o n s  t h a t  o f f e r  computer sc ience  degrees .

Opinions About High-Level  Languages in Which a
Computer Science Teacher Should Be P r o f i c i e n t

The purpose of  the t h i r d  s e c t i o n  o f  th e  s u r v e y  fo rm  was 

to determine which h i gh - le v e l  languages are  most needed by 

high school computer science teachers .  Respondents were  

given a l i s t  of  nine languages,  l i s t e d  in a l p h a b e t i c a l  

o r d e r ,  and they were in s t r u c t e d  to s e l e c t  a maximum of  t h r e e
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languages as those appropr iate for  computer sc ience  

t e ach er s .  An op t ion was ava i l ab le  to w r i t e  in o t h e r  l a n 

guages t h a t  are more appropriate.

Resu l ts  compi led from th i s  sect ion of  the survey form 

are  d i sp la y e d  in Table  XIV. The courses are l i s t e d  in Table  

XIV in the order  t h a t  they appeared on the survey form.

Data in c luded  are the number of people choosing each l a n 

guage and the percentage of  respondents choosing the  

language.  Three o f  the t h i r t y - n i n e  respondents who answered  

the survey i tems included in Tables I I I ,  IV,  V, V I ,  and V I I  

did not respond t h i s  section of the q u es t io n n a i r e .  The 

percentages  shown are in terms of the t h i r t y - s i x  responses  

to t h i s  se c t i o n .

The on ly  two languages w r i t t e n  in were LOGO and as

sembly language.  Most computer s c i e n t i s t s  would not  

co n s i d er  assembly language to be a h i gh - le v e l  language.  For  

t h a t  reason,  assembly language was not inc luded as a choice  

on the survey.  I t  was of fered as the four th  course l i s t e d  

in the prev ious  sect ion of the survey. According to Table  

X, a s s e m b l y - 1anguage programming was se lec ted by n i ne teen  

people  to be p a r t  of  e i t h e r  a required or an e l e c t i v e  group.  

I t s  i n c l u s i o n  by two ind iv idua ls  in th is  se c t i o n  s imp ly  adds 

to i t s  importance  as an e le c t i v e  component or as a po s s i b le  

s u b s t i t u t i o n  f o r  a requi red course in teacher  t r a i n i n g  p ro 

grams.
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OPINIONS ABOUT HIGH LEVEL LANGUAGES IN WHICH A 
COMPUTER SCIENCE TEACHER SHOULD BE PROFICIENT

(N = 36)

Language** Frequency of Se lec t ion Percentage

ADA 3 8.33

BASIC 31 86.11

COBOL 8 22.22

FORTRAN 9 25 .00

LISP 3 8.33

PASCAL 34 94.44

PL/ I 1 2.78

SNOBOL 1 2.78
*3 of  o r i g i n a l  T9 respondents did not re p l y  to t h is  

sec t ion  of  the survey form.
**Added languages:  LOGO was w r i t t e n  in by 15 respon

dents r e p r e s e n t i n g  41.67 per cent of  the 36 respondents.  
Assembly language programming was w r i t t e n  in by 2 respon
dents r e p r e s e n t i n g  5.56 per cent  of  the 36 respondents.
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F i f t e e n  respondents  added LOGO as an appropr ia te  l a n 

guage. In the  comments s e c t i o n ,  one i n d i v i d u a l ,  who chose 

on ly  two l a n g u a g e s  in  t h i s  s e c t i o n ,  wro te  t h a t  he f e l t  t h a t  

teachers should have LOGO t r a i n i n g  but tha t  he did not 

consider  LOGO t o  be a l anguage .  I f  th is  response is i n 

cluded in the t o t a l  o f  those w r i t i n g  in LOGO, the f i g u r e  

jumps from f i f t e e n  to s i x t e e n  respondents or 45.71 per cen t  

of the respondents .

The on ly  two l i s t e d  l anguages chosen by a m a j o r i t y  o f  

the respondents are BASIC and Pascal .  Only two people 

f a i l e d  to s e l e c t  Pascal  and f i v e  did not choose BASIC.

The overwhe lming  cho ice  o f  BASIC is  indeed noteworthy  

due to the ongoing arguments among computer s c i e n t i s t s  as to 

the value of  or p o t e n t i a l  dangers of BASIC. The i m p l i c a t i o n  

of  t h i s  s u r v e y  i s  t h a t  BASIC,  d e s p i t e  any p rob lems  i t  m i g h t  

have, is  needed by computer  sc ience  teachers.

In summary,  the  respondents  agree th a t  Pascal and BASIC 

should be in c l u d ed  as r e q u i r e d  language components of any 

computer sc ien ce  e d u c a t i o n  c u r r i c u l u m .  Exposure to LOGO 

should be s t r o n g l y  co ns id er ed .  FORTRAN and COBOL, which 

were chosen by over  20 per  ce n t  o f  the respondents,  could be 

appropr ia te  e l e c t i v e  languages in such a program, fo l lo we d  

by ADA and L I SP .
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Final  Comments of  the Respondents

The l a s t  s e c t i o n  o f  the  s u r v e y  form i s  an op e n -e n d e d  

question asking for  any o t h e r  comments the respondents  

wished to make. F i f t e e n  respondents in c luded  answers to 

th is  question.  The f i f t e e n  comments are t r a n s c r i b e d  in 

Table XV. The comments a re  numbered so t h a t  t h e y  can be 

easi l y  referenced in the d i sc u ss io n .  The numbers bear  no 

re la t ionsh ip  to the numer ica l  o rder  o f  respondents in Table  

I I I .

The comments cover  a broad range o f  t o p i c s .  Numbers 

two, f i v e ,  and six concern c e r t i f i c a t i o n  i ssues.  Comments 

three,  four ,  nine,  and f o u r t e e n  are  a c t u a l l y  remarks about  

the survey form i t s e l f .  I tems numbered one, seven,  e l e v e n ,  

twelve ,  and th i r t e e n  a l l  c e n t e r  around issues i n v o l v i n g  

teachers,  not only computer  sc ience t e a c h e r s ,  but  in some 

cases, those teachers who use computers in the c lassroom.  

Other comments address i n d i v i d u a l  i ssues not encompassed by 

the three c l a s s i f i c a t i o n s  l i s t e d .

Many worthwhi le  i ssues are discussed.  Aga in ,  d i s c u s 

sion of  most of the ideas i s  beyond the range o f  t h i s  study.  

Several of the points migh t  be e x c e l l e n t  o b je c t s  o f  s tud ies  

themselves.

In conclusion,  a l though  the comments are not  analyzed  

i n d iv id u a l l y ,  they do p rov ide  usefu l  i n f o r m a t i o n .  They g ive  

extra insights in to  some key i ssues of  computer  sc ience



www.manaraa.com

128

TABLE XV

FINAL COMMENTS OF SELECTED LEADERS IN THE 
FIELD OF COMPUTER SCIENCE EDUCATION

Reference
Number________________________________ Comment____________________

1 A person w i t h  the  background  I f e e l  is
necessary ,  w i l l  go in t o  in d u s t r y  (25k)  
i ns tead  of  t each ing  (15k) .  More's the 
p i ty  1 !

2 I assume you've got ten m a t e r i a l s  from
Minnesota,  Oregon, and Ohio (and any 
ot her  s t a t e  t h a t  has r e c e n t l y  jo ined  the 
ranks)  f o r  comparison of  c e r t i f i c a t i o n  
requi  rements??

3 Several  of  these quest ions conta in
lea d i n g  q u a l i f y i n g / q u a n t i f y i n g  words 
t h a t  a l t e r e d  my responses from what they 
would have been to i tems not conta in ing  
these terms.

4 D i f f i c u l t  to answer where so l i t t l e
choice a v a i l a b l e .  Not sure what re su l ts  
w i l l  prove.

5 The idea o f  "na t iona l  c e r t i f i c a t i o n "
concerns me. This has always been a 
r e s p o n s i b i l i t y  of  the s t a t e s ,  and to 
change i t  f o r  a p a r t i c u l a r  subjec t  area 
would r e q u i r e  some st rong arguments.
Even then I doubt  i t  would be s u cc e ss 
fu l  .

6 I hope t h a t  c e r t i f i c a t i o n  w i l l  become a
r e a l i  t y .

7 You are only t h i n k i n g ,  i t  appears,  of
computer  science te achers .  What about  
computer  courses f o r  a l l  teachers  
( r e q u i r e d )  to enable them to use the new
technology throughout  the curr i cu lum K-
1 2 ?
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Reference  
N umber Comment

8 Programming w i l l  change d r a m a t i c a l l y  in  
the next 5-10 ye ars !

9 Need to d i s t i n g u i s h  between prep ar a t i on  
f o r  an e l e m e n t a r y  t e a c h e r  and a 
secondary teacher !  Several  topics l i s t 
ed in B needed to  be in c lu de d  in one 
c o u r se ,  i .  e.  too s p e c i a l i z e d  to  be 
included in one c l a s s .

10 1) We should not  rush judgement  on 
requirements.  Cur r ic u lum  '68, '78 were  
successful  because
a) i t  provided a taxonomy of the f i e l d
b) i t  provided ample opt ions and 
a l t e r n a t i v e  choices to f i t  local  needs 
and i n t e r e s t s  (and equipment)  and i t  
was c lose ly  moni tored to i d e n t i f y  imme
d ia te  problems. Languages tend to be 
important  because of  a p p l i c a t i o n s  to be 
used as r ea c t i o n s  to poor design of  
previous languages to s p e c i f i c  sets of  
ap p l ic a t io ns .  T h e r e f o r e ,  requirements  
should be broad and dynamic.

11 1) Right on! - very t i m e l y  and of  
immense importance
2) Don't th ink  only  o f  upper d i v i s i o n  
high school t e achers .  Most j r .  high 
teachers w i l l  be t a k in g  a one-semester  
computer course w i t h  a strong focus on 
programming. These teachers  need to 
know a l o t  o f  c o m p u t e r  sc i en ce  i f  th e y  
are to do a d e c e n t  j o b .

12 A computer sc ience degree should be 
designed so the tea ch er  can teach 
students to program. Not to use 
computers,  design games, e tc .
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Reference
Number Comment

13 Very w o r t h w h i le  quest ions to consider  
here.  Le t ' s  a l l  get  to ge ther  sometime.  
People who are teaching programming at  
the high school l e v e l  and co l l eg e  
professors  and p ro fe ss io n a l  computer  
users and s t a r t  to discuss these th in g s .

14 Don't  know e x a c t ly  what p r o f i c i e n t  means 
f o r  languages but some v a r i e t y  is  
im por tan t .

15 R igh t  on!!
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ed uc a t io n  as we l l  as some areas of c o n f l i c t  among those 

the f i e l d .  For t h i s  reason,  the comments are included 

t h i s  r e p o r t  o f  the data  c o l l e c t e d  by th is  study.
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CHAPTER V I I

COMPARISON OF EXISTING PROGRAMS AND THE 

IDEAL PROGRAM AS PERCEIVED 

BY NATIONAL LEADERS

The purpose of t h i s  chapter  is  to examine s i m i l a r i t i e s  

and d i f f e r e n c e s  among the f i v e  s ta te -approved  programs that  

are  r e v i e w e d  in Chapte r  V and to compare t h e i r  con ten t  to 

the cu r r i cu lum  selected by the respondent  leaders in the 

f i e l d  of  computer science educa t ion .  The chapter is divided 

i n t o  two major  sect ions.  The f i r s t  sect ion presents a 

comparison of the e x i s t i n g  programs,  and the l as t  compares 

the  programs  as a group w i t h  the  o p i n i o n s  of  the l eaders  in 

the f i e l d .

S i m i l a r i t i e s  and D i f f e r e n c e s  in 
State-Approved Programs

F ive  s ta te  computer science educat ion programs were 

i d e n t i f i e d  by state c e r t i f i c a t i o n  o f f i c e r s  as representa

t i v e  o f  a l l  the programs in the s t a t e .  In the cases of 

A r i zon a ,  I l l i n o i s ,  and Ohio, the i d e n t i f i e d  programs are the 

on ly  state -approved programs. Four state-approved programs 

are p r e s e n t ly  of fered in Texas.  Wisconsin leads the nation 

w i t h  tw e lv e  state-approved programs.
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Comparison of  the programs is d i f f i c u l t  due to the 

d iverse  nature of  the programs. Two of  the programs o f f e r  

both undergraduate teaching majors and minors in computer 

science ,  two o f f e r  t eaching minors on ly ,  and one is  open 

only to graduate s tudents .  The number o f  hours of  requi red  

computer science coursework ranges from e ighteen to t h i r t y -  

four  hours,  w i t h  the graduate program r e q u i r i n g  ad d i t i on a l  

computer science hours fo r  ent ry  to the program.

The programs a t  The U n i v e r s i t y  o f  Ar i zona ,  I l l i n o i s  

I n s t i t u t e  of Technology,  Bowling Green S ta te  U n i v e r s i t y ,  

and North Texas S tate  U n i v e r s i t y  are d iv ided  in to  requi red  

and e l e c t i v e  computer science core components. The number of  

e x p l i c i t l y  re qu i red  courses in these programs va r ie s  

from f o u r ,  t o t a l l i n g  twe lve  semester hours,  to seven 

courses,  t o t a l l i n g  twenty-one semester hours.  None of  

these four  u n i v e r s i t i e s  s p e c i f i c a l l y  prescr ibes  an e l e c t i v e  

gr ou p ,  bu t  a l l  o f  them p l a c e  some r e s t r i c t i o n s  on the l e v e l  

of the e l e c t i v e  courses.  Bowl ing Green s p e c i f i c a l l y  exludes  

some courses from e l e c t i v e  c r e d i t .

T w e n t y - f i v e  semester hours of  computer science course-  

work are re qu i re d  at  the U n i v e r s i t y  of  Wisconsin a t  Green Bay. 

A re qu i re d  group of  courses th a t  t o t a l s  t w e n t y - f i v e  hours,  

the t o t a l  hours needed f o r  the teaching minor ,  is  s p e c i f i 

c a l l y  o u t l i n e d .  A group of  courses i s  also i d e n t i f i e d  as
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approved e l e c t i v e s  for  those who d e s i r e  a d d i t i o n a l  computer  

science coursework.

In three of the programs, a l l  o f  the r e q u i r e d  courses 

are se lected from the standard o f f e r i n g s  o f  the computer  

science department ,  or in one case,  the m at he m at i cs  de par t 

ment,  to a l l  computer science m a j o r s .  In on ly  two programs 

are courses requi red that  deal w i t h  computers  and educat ion.

Four of the programs re qu i re  both an i n t r o d u c t o r y  and 

an advanced course in programming and a l g o r i t h m  design using 

a h i g h - le v e l  language,  and the f i f t h  program r e q u i r e s  both 

f o r  en t ry .  Three other  courses t h a t  are  r e q u i r e d  by a major 

i t y  of  the programs are Programming Languages,  Data  

S t r u c t u r e s ,  and Assembly Language Programming.  Thus,  there  

i s  g e n er a l  agreement  on at  l e a s t  f i f t e e n  ho u r s  o f  th e  r e 

qui red components.

In summary, there  is a g r e a t  deal  o f  v a r i a n c e  in the 

f i v e  programs. O f fe r ing s  range from a g rad ua t e  program 

r e q u i r i n g  t h i r t y - t w o  semester hours o f  computer  sc ience  

coursework plus add i t iona l  hours of  p r e r e q u i s i t e  coursework  

to an undergraduate program o f f e r i n g  a t e a c h i n g  minor  in 

computer science t h a t  requires e ig h t e e n  hours o f  coursework.  

Al l  of  the programs have two courses in  common. Three of 

the f i v e  programs requ i re  three o f  the same c o ur se s .  In 

only one case were e l e c t i v e  courses e x p l i c i t l y  i d e n t i f i e d .
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In a l l  o t hers ,  only the level  of the e l e c t i v e  was r e s t r i c 

ted .

Comparison of Programs wi th Opin ions of  
the Selected Leaders

One sect ion of the survey ins t r um ent  t h a t  was completed  

by leaders  in the f i e l d  of computer sc ience educa t ion i s  

devoted to the i d e n t i f i c a t i o n  of computer sc ience  courses  

most appropr ia te  for  computer science tea ch er  t r a i n i n g  p ro 

grams. Data from th is  section of the survey are  presented  

i n  C h a p t e r  V I ,  Tables IX ,  X, X I ,  and X I I .

A requ i red  group of six courses and an e l e c t i v e  group 

of  six courses was selected by the l e a d e r s .  Respondents  

were asked to se lect  courses most a p p r o p r i a t e  f o r  such a 

program, t r y in g  not to guess which courses are a c t u a l l y  in 

e x i s t i n g  programs. The purpose of  t h i s  s e c t i o n  i s  to com

pare the courses selected by the l eaders  to the r e q u i r e d  

courses in the f i v e  representat ive  s t a t e  programs.

Table  XVI shows which of the r eq u i r e d  courses in the  

e x i s t i n g  s tate  programs are also pa r t  o f  the two groups 

se le c te d  by the leaders in the f i e l d .  Courses s e le c te d  by 

the l e ad er s  are l i s t e d  in Table XVI in  the o rder  o f  s e l e c 

t i o n .  Since spec i f i c  e l ec t i ve  groups were not inc luded  in  

most o f  the state programs, no a t tempt  was made to in c l ud e  

e l e c t i v e  courses in the state programs in the  compar ison.
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TABLE XVI

COMPARISON OF THE REQUIRED COMPONENT OF STATE PROGRAMS 
WITH COURSES SELECTED BY THE LEADERS IN THE FIELD

Courses Se lected By 
Leaders*

Programs**

UA 11T BG NTSU UW-GB

Required Courses

I n t r o d u c t i o n  to Programming R P R R R
Computers and Education P R
Computers and Society R
Programming Languages R R R
Microcomputer  Systems
In t r o d u c t i o n  to Computer

Systems P R

E l e c t i v e  Courses

Advanced Topics in
Programming R P R R R
Computer Assi sted

In s t r u c t i  on RC
In t r o d u c t i o n  to F i l e

Processi  ng
Data S t r uc tu re s R R R
Computer Organ iza t ion R
Assembly Language R P R R

* C l a s s i f i c a t i o n  Code: I - Required course;  RC -

Required choice of  t h i s  course or or»e o ther  course;  P - 
P r e r e q u i s i t e  fo r  ent ry  to program.

* *K e y  to Program Names: UA = The U n i v e r s i t y  o f
Ar i zona;  11T = I l l i n o i s  I n s t i t u t e  of  Technology; BG = 
Bowl ing Green S tate  U n i v e r s i t y ;  NTSU = North Texas S ta te  
U n i v e r s i t y ;  UW-GB = Un i ve rs i ty  of  Wisconsin at  Green Bay.

Note: 1 course was requ i red  by the U n i v e r s i t y  of
Ar izona and 3 by I l l i n o i s  I n s t i t u t e  of  Technology t h a t  are 
not in the l i s t  of  12 courses.
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The d a ta  in  T a b l e  XVI show t h a t  I n t r o d u c t i o n  to  P r o 

gramming is  a ma jor  component in a l l  of  the programs and the  

f i r s t  choice  of  the l eaders  as a requi red course.  P ro 

gramming Languages,  a requ i red  course in the o p in io n  o f  the  

l e a d e r s ,  i s  r e q u i r e d  in three of  the f i v e  s t a te  programs.

Most  o f  t h e  o t h e r  r e q u i r e d  courses  in the  s t a t e  p r o 

grams are e l e c t i v e  courses in the groups s e le c te d  by the  

l e a d e r s .  In p a r t i c u l a r ,  Advanced Topics in Programming is  

r e q u i r e d  in a l l  f i v e  s t a t e  prog rams but is on ly  an e l e c t i v e  

in the op in ion p o l l .  The two other  requi red courses t h a t  

are shared by a m a j o r i t y  of the s ta te  programs, Data S t r u c 

t u r e s  and Assembly Language Programming, a t t a i n  on ly  

e l e c t i v e  s t a tu s  according to the leaders .

Thus, th e r e  i s  general  agreement on two r e q u i r e d  

courses and d isag re em ent  on the status of th re e  o t h e r  

courses.  None of  the  other  courses se lected by the l e a d e r s  

appears w i t h  any r e g u l a r i t y  in the s ta te  programs.

D iscus s io n  of  In ferences  Drawn from 
the Comparisons

One p o s s i b le  ex p l a na t i on  for  the lack of  agreement  is  

t h a t  in most cases ,  the computer science course s t r u c t u r e  o f  

the program was designed by the computer science depar tment  

in c o n s i d e r a t i o n  o f  the background t h a t  is most i m p o r t a n t  to 

the development  o f  general  computer science compete nc i es ,  

not n e c e s s a r i l y  those needed by computer science t e a c h e r s .
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Due to o t her  demands on f a c u l t y ,  some computer  science  

departments may have f e l t  unable to inc lud e  any s p e c i a l i z e d  

o f f e r i n g s  f o r  t e achers .  Other depar tments  may have decided  

tha t  survey courses (such as Computers and Soc i e ty  and 

Computers and Educat ion)  are not t r ue  computer  science  

courses and should not be counted as such.

The l e a de rs  a lso examined the problem from another  

angle - -namely  to s e l e c t  courses most a p p r o p r i a t e  fo r  high 

school computer  science teach er s .  The group's course s e l e c 

t ions in a l l  but  two cases d i sagree  sharp ly  w i th  the  

programs now in e x is te n c e .  A c lose  ex am ina t io n  of  the 

l eaders '  r e q u i r e d  group re ve a ls  t h a t  a l l  o f  the se lec ted  

courses r e l a t e  d i r e c t l y  to s k i l l s  and competencies most 

needed by high school t eachers .

In p a r t i c u l a r ,  two of  the courses ,  I n t r o d u c t i o n  to 

Computers and Programming Languages,  help develop competen

cies needed by those who w i l l  teach programming c lasses in 

high school .  Teachers w i l l  need the fundamenta ls  o f  p ro 

gramming and have the a b i l i t y  to design c u r r i c u l a  f o r  the 

courses and make reasonable  choices about which languages  

should be taught .  They w i l l  be r e q u i r e d  to teach courses in 

several  languages and w i l l  need a sound understand ing of  the  

basic c h a r a c t e r i s t i c s  of  these languages.

In many schools ,  the computer sc ience teacher  i s  con

sidered the computer e x p e r t  a t  the schoo l ,  and is  c a l l e d
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on for expert ise in many areas outside of the o o r a p u t e  r  

science classroom. The computer science t e a c h - ^ r *  o f t e n  

must help decide how computers w i l l  be used i n  t h e  e n t i r e

learning process. Some must se lect  both hardv/ s i . r ’ e a n d  s o f t 

ware for resource labs.  They may assist  in d e c  i  s i o n  s  

concerning computerization of admin ist ra t ive  f u  n o t i o n s .

The computer science teacher may be responsibl  ^  f o r  t h e  

inservice t ra in ing of other teachers on the u s e  o f  c o m p u t e r s  

in the classroom. The Computers and Educat ion c o u r s e  can

provide an overview of the use of computers i n  a l l  p h a s e s

of education and can help prepare teachers f o r  t h e  n u l  t i 

pi i c i t y  of jobs and r e s p o n s ib i l i t i e s  of c o m p u t e r  s c i e n c e  

teachers.

Based on the predict ions of the leaders i n  t h e  s u r v e y  

opinion poll  and current  trends in the United S  t a t e s  ,  com

puter l i t e r a c y  soon w i l l  be required for  high s c h o o l  

graduation. The computer science teachers w i l  T  ,  t h e  r e f o r e ,  

i n he r i t  the res po ns ib i l i t i es  of conducting com p  u t e r  l i t e r a c y  

classes and preparing students to l i v e  in a c o m  p u t e r i  z e d  

society.  Teaching such a course involves knowT e d g e  o  t  how 

the computer can be used in everyday l i f e .  In  - t h i s  1 i g h t ,  a 

well designed course in Computers and Society T  s  a l m o s t  

essential  for  computer science teachers.

Computer science teachers of ten must p a r t " *  c  i p a t e  in

decisions about the select ion and purpose of  c o m p u t e r '
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equipment ,  not  only f o r  the computer c lassroom,  but also for  

the whole school .  In most cases,  computer sc ience classes  

use the s m a l l e r ,  s e l f - c o n t a i n e d  microcomputer  systems.  

Te achers  w i l l  need t r a i n i n g  in  th e  use and c a r e  o f  such 

systems and a l l  o f  the  types  o f  sy s te ms  t h a t  m i g h t  be found 

in schools.  I n t r o d u c t i o n  to Computer Systems and Mic ro

computer Systems and A p p l i c a t i o n s  are two courses t h a t  would 

be e x t r e m e ly  usefu l  and necessary to teachers  who are faced 

with such d e c i s io ns  and l i m i t e d  to the use of  systems that  

can be a f f o r d e d  by the schools.  I t  seems only  reasonable  

th a t  school systems w i l l  and should expec t  such e x pe r t i s e  

from the computer  science teachers .

Summary

Sound a r g u m e n ts  can be made t h a t  a l l  o f  th e  courses  

se lec ted  by the l eade rs  are v i t a l l y  i m p o r t a n t  to prospect ive  

computer sc ience teachers.  Through we l l  chosen e l e c t i v e  

courses,  such as those common to the e x i s t i n g  programs,  

teachers could broaden t h e i r  comput ing backgrounds,  and 

perhaps enhance t h e i r  a b i l i t i e s  as te a c h e r s .

The message conveyed by the group o f  concerned computer 

science educa tors  i s  t h a t  the d u t i e s  o f  a high school  

computer sc ience  teacher  are q u i t e  d i f f e r e n t  from those of  

a person who en te r s  a p o s i t i o n  in i n d u s t r y  wi th  a computer 

science degree.  The nature of  the t r a i n i n g  f o r  a career  

computer sc ience  teacher  should be d i f f e r e n t .  When design-
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ing computer science educat ion programs in the f u t u r e ,  close  

a t t e n t i o n  should be given to t h i s  conceptual  d i f f e r e n c e .
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary

The primary purpose of th is  study was to i n v e s t i g a t e  

the c e r t i f i c a t i o n  of  high school computer  sc ience  te achers .  

The study examined the issue from h i s t o r i c a l ,  p r e s e n t ,  and 

f u t u r e  standpoints.

An extens ive  review of the l i t e r a t u r e  was conducted to 

determine the best-known h is to ry  of  computer sc ience  c e r t i 

f i c a t i o n .  A report  on the current  s t a t u s  of  computer  

science c e r t i f i c a t i o n  was developed from data c o l l e c t e d  from 

a survey of  s ta te  c e r t i f i c a t i o n  o f f i c e r s .

The f i r s t  step in determining the need f o r  c e r t i f i c a 

t i o n  in the fu ture  was to determine i f  a d e f i n i t e  t rend  of  

movement of computer science into the high school could be 

de tec ted .  Such a t rend would imply the need f o r  more t e ac h 

ers of  computer science as well as q u a l i t y  c o n t r o l  measures 

on those teachers.  The f i n a l  step of  the i n v e s t i g a t i o n  

centered on the development of a computer sc ience  c u r r i cu lu m  

fo r  fu tu r e  c e r t i f i c a t i o n  programs as wel l  as a l l  programs 

designed to t r a i n  computer science t e a c h e r s .

Methods employed consisted of examina t ion  o f  data c o l 

l e c te d  from the survey of  s tate  c e r t i f i c a t i o n  o f f i c e r s  and

142
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r e v ie w  o f  f i v e  repres ent a t i v e  state-approved computer  

sc ience  educa t ion  programs. This informat ion was compared 

to r e s u l t s  of  the opinion poll  of selected l e a de rs  in the  

f i e l d  o f  computer science education.

The f o r t y  leaders  in the f i e l d  of computer sc ience  

ed uca t io n  were a c a r e f u l l y  selected group chosen by the  

fo rm u la  o u t l i n e d  in the research procedures o f  Chapter  I I I .  

S e l e c t i o n  was based on the c r i t e r i a  of recognized c o n t r i b u 

t i o n s  to computer  science education,  usual l y  in the areas of  

c e r t i f i c a t i o n ,  t eacher  t r a i n i n g ,  or the teach ing of  computer  

sci  e n c e .

I n d i v i d u a l s  selected for  the sample came from tw e nt y -  

one d i f f e r e n t  s t a te s  and the D i s t r i c t  of  Columbia.  Among 

the group are more than twenty col lege p r o f es s or s ,  a l l  

c u r r e n t l y  a c t i v e  in the f i e l d .  O f f i ce r s  of most o f  the  

n a t i o n a l  ed uca t io na l  computing organizat ions are inc lu d ed .  

E d i t o r s  o f  at  l e a s t  three major educat ional  comput ing j o u r 

na ls  p a r t i c i p a t e d  in the study. At l eas t  a q u a r t e r  o f  the  

group serve on the advisory s t a f f s  of major computer  educa

t i o n  j o u r n a l s .  Most of  those included in the sample are  

major  c o n t r i b u t o r s  to research and knowledge in the f i e l d  

and are w i d e l y  publ ished.

F i v e  n a t i o n a l l y  recognized ac t ive  high school t ea ch er s  

were i n c lu d e d ,  th re e  of whom have publ ished in the l a s t
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year .  Three were r e c e n t l y  recognized fo r  outs tand ing teach

ing as w e l l .

Several  i n d i v i d u a l s  who serve as consu l tan ts  to major  

school d i s t r i c t s  in the area of i n s t r u c t i o n a l  computing were 

asked to p a r t i c i p a t e .  Others who have moved from the un i 

v e r s i t y  to in d u s t r y  or p r i v a t e  businesses are included in 

the sample.

At l e a s t  o n e - f o u r th  of  the respondents have publ ished  

major books on aspects o f  computer educa t ion.  Many who are 

i n t e r n a t i o n a l l y  known f o r  t h e i r  e f f o r t s  have p a r t i c i p a t e d  in 

i n t e r n a t i o n a l  conferences and served on i n t e r n a t i o n a l  com

m i t te e s  t h a t  i n v e s t i g a t e d  computer science educa t ion .

The group c a r r i e s  w i th  i t  an impressive set  of  creden

t i a l s  and combines hundreds of  years of  exper ience  in 

computer science educat ion.  Al l  have a proven i n t e r e s t  and 

knowledge and are wel l  q u a l i f i e d  to express opinions on the 

issues presented by t h i s  study.

I t  i s  o f  s in g u la r  importance th a t  a l l  but one of  the 

group of f o r t y  l eaders  responded to the survey.  A reason

able conclusion could be reached th a t  the unusual ly  l a r ge  

percentage of  re tu rn s  i s  due to the perceived importance  

of  the issues a t  hand. The group assembled represents  some 

of  the best  e x p e r t i s e  a v a i l a b l e  to answer the quest ions  

posed by t h i s  study.  The group expressed strong and d e f i 

n i t e  opinions t h a t  are worthy of  ser ious co ns id er a t io n .
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This study a t t e m p t e d  to c o l l e c t  the best  a v a i l a b l e  data  

to answer the  major  re se ar ch  quest ions through co ntac t  w i t h  

those who a r e  in  th e  b e s t  p o s i t i o n  to p r o v i d e  the needed  

i n f o r m a t i o n .  In c l ud ed  in t h i s  group were the s ta te  c e r t i f i 

cat ion o f f i c e r s  and the l e a d e r s  in the f i e l d  of computer  

science ed u c a t i o n .  A summary of  the f ind in gs  from these  

data in c l u d e  the f o l l o w i n g  i tems.

1. Only fo ur  s t a t e s  have adopted computer sc ience  

c e r t i f i c a t i o n  s ta n d a r d s .

2. In one s t a t e  which has no s ta te  computer sc ience  

c e r t i f i c a t i o n  s t an d a r d s ,  computer science c e r t i f i c a t i o n  can 

be achieved through c o m p l e t i o n  of the one s ta te - ap pr ove d  

computer sc ience  te a c h e r  t r a i n i n g  program in the s t a t e .

3. At l e a s t  one t h i r d  o f  the remaining s tates  have 

adopted f o r  the purpose of  school a c c r e d i t a t i o n  r e g u l a t i o n s  

concerning which te a c h e r s  are approved to teach high school  

computer sc ience  c l a s s e s .

4. I t  i s  the o p in io n  of  the group of  se lec ted l e a d e r s  

in the f i e l d  o f  computer  sc ience educat ion t h a t :

a. There i s  a d e f i n i t e ,  rap id ,  downward movement of  

the computer  sc ience  c u r r i c u l u m  that  is p r es en t l y  found in 

co l leges  and u n i v e r s i t i e s  i n t o  the high school .

b. Most pa re n ts  f a v o r  the inc lus ion  of  computer  

educat ion in the genera l  educat ion of a l l  s tudents .
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c. Most school a d m i n i s t r a t o r s  support  the i n t r o d u c t i o n  

of computer science in to  the high school c u r r i c u lu m .

d. Although cost  o f  computer  hardware is  no longer  a 

major b a r r i e r  to the im p le m e n ta t i o n  of  computer science in to  

the high cu r r i cu lu m ,  the l ack  o f  a supply o f  ad eq u a te ly -  

t rained teachers is  such a b a r r i e r .

e. More t r a i n i n g  is  needed by teachers  who teach about  

computers than those who only use them in the classroom.

f.  There are few programs in ex is te n c e  today t h a t  are  

designed to provide t r a i n i n g  f o r  high school computer  

science teachers.

g. Basic computer l i t e r a c y  should be r eq u i r e d  of  a l l  

high school g raduates .

h. Computer science teacher  t r a i n i n g  programs should  

contain a course on the m a t e r i a l s  and methods of  t eaching  

computer science.

i .  Computer sc ience is  a d i s t i n c t  d i s c i p l i n e  not a 

part  of any other  su b je c t  f i e l d .

j .  Teachers of  computer  sc ience should be c e r t i f i e d  in 

the area of computer science and not in another  su b je c t  

f i e l d  which encompasses computer sc ience .

k. Academic c r e d i t  f o r  a high school computer sc ience  

course should be given as a u n i t  of  computer sc ience.
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5. A se t  o f  s ix  re qu i re d  courses and s ix  e l e c t i v e  

courses were i d e n t i f i e d  as those most a p pr op r ia te  fo r  

computer science teacher  t r a i n i n g  programs.

6. Computer science teachers should be p r o f i c i e n t  in 

the languages BASIC and Pascal .

Due to c a r e f u l  design,  c o n t r o l ,  and s e l e c t i o n ,  the data 

der ived by t h i s  study are as v a l i d  as po ss i b le .  Appropr iate  

conclusions and recommendat ions may be drawn from the data.  

The remainder  o f  t h i s  chapter  i s  devoted to the p resentat ion  

of  conclusions and recommendat ions made as a r e s u l t  of  th is  

s tudy .

Conclusi  ons

Examinat ion o f  the data c o l l e c t e d  by t h i s  study has 

lead to the f o l l o w i n g  co nc l us io ns .

1. Computer science i s  a se pa ra te ,  d i s t i n c t ,  c e r t i 

f i a b l e  su b j ec t  f i e l d .

2. C e r t i f i c a t i o n  o f  high school computer science  

teachers i s  a n a t i o n a l  problem t h a t  demands immediate  

a t t e n t i  on .

3. Based on a survey of  l i t e r a t u r e  and the opinions of  

the se lec ted  l e a d e r s  in the f i e l d  o f  computer science  

educa t ion ,  computer  l i t e r a c y  should be re qu i re d  fo r  high 

school g r ad ua t ion ,  the reby  making the need f o r  c e r t i f i c a t i o n  

more acute .
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4. Cer ta in types of  computer  science courses d i r e c t l y  

meet the needs of high school computer science te a c h e r s .

5. Computer science tea ch er  c e r t i f i c a t i o n  programs 

should requ i re  computer sc ience courses t h a t  develop  

pr o f ic ie n c ie s  needed f o r  d u t ie s  as a teacher  and then a l l ow  

for  the broadening of computer  science a b i l i t y  through  

e le c t i v e  courses.

Recommendati on s

Based on a l l  the ev idence c o l l e c t e d  by t h i s  study,  

including a search of the l i t e r a t u r e  and the opinions  of  the  

state c e r t i f i c a t i o n  o f f i c e r s  and se lec ted l eaders  in the 

f i e l d  of computer science educ a t io n ,  the f o l l o w i n g  recommen

dations are made.

1. Al l  states not c u r r e n t l y  o f f e r i n g  computer science  

teacher c e r t i f i c a t i o n  should adopt standards in the near  

f u t u r e .

2. Teachers of computer  sc ience should be c e r t i f i e d  in 

the f i e l d  of computer sc ience .

3. Educators must f i n d  a place for  computer science  

per se in the high school c u r r i c u l u m .

4. Col leges and u n i v e r s i t i e s  must ac t  q u ic k ly  to 

develop computer educat ion programs to t r a i n  computer  

science teachers.
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5. Al l  programs designed to t r a i n  high school computer  

science teachers  should inc lude  the f o l l o w i n g  types of  

co ur se s :

a. A course on the m a t e r i a l s  and methods of  teaching  

co mp ute r  s c i e n c e  t h a t  i s  t a u g h t  by a person or group o f  

persons who have the a p p r o p r i a t e  e x p e r t i s e .

b. Courses on programming a p p l i c a t i o n s  in both Pascal  

and BASIC, w i th  emphasis on programming p r o f i c i e n c y  in both 

languages.  At l e a s t  one course should inc lude exposure to ,  

and p r e f e r a b l y  exper ience  i n ,  the computer language LOGO.

c.  A re qu i re d  component of  f i v e  courses t h a t  inc ludes:

(1 )  I n t r o d u c t i o n  to Programming and A lgor i thm  

Design,  in c lu d in g  programming using a high-  

l e v e l  language;

(2 )  Computers and Edu ca t ion ,  in c l u d in g  an a ly s i s  of  

the major  i n s t r u c t i o n a l  uses of  computers;

(3 )  Computers and S o c i e ty ;

(4 )  Programming Languages, in c l ud in g  the 

d e f i n i t i o n  and s t r u c t u r e  o f  languages and 

comparison of  e x i s t i n g  h i g h - l e v e l  languages.

(5 )  A choice of  e i t h e r  I n t r o d u c t i o n  to Computer  

Systems or Microcomputer  Systems and

Appl i  c a t i  ons .

d. Due to i t s  i n c l u s i o n  in a l l  f i v e  cu r r e n t  s ta te  

programs rev iewed ,  se r ious  c o n s i d e r a t i o n  should be given to
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r e q u i r i n g  a course c a l l e d  Advanced Topics in Programming and 

A lg o r i th m  Design and Ana lys is ,  using a h igh- leve l  language ,

e.  A group of  e l e c t i v e  courses which includes

(1)  Advanced Topics in Programming and A lg o r i th m  

Design and Analysis ( i f  i t  is not r e q u i r e d ) ;

(2)  Computer Assisted In s t r u c t i o n ;

(3 )  I n t r o d u c t io n  to F i l e  Processing;

(4 )  Data S t ruc tures ;

(5 )  Fundamentals of Computer Organizat ion and 

D i g i t a l  Logic;

(6 )  Assembly Language Programming.
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APPENDIX A

DIRECTORY OF THE CHIEF TEACHER 
CERTIFICATION OFFICER IN EACH STATE

ALABAMA

Ms. Martha N. Hes tor ,
T e a c h e r  C e r t i f i c a t i o n  Coo rd ina tor  and C e r t i f i c a t i o n  

O f f i c e r  
Depar tment  o f  Educat ion  
349 S ta te  O f f i c e  Bu i ld ing  
Montgomery,  Alabama 36130
(205)  832-3133

ALASKA

Ms. C h a r l i e  Mae Moore,
C h ie f ,  Educat iona l  Standards 
Teacher  Educat ion and C e r t i f i c a t i o n  
Depar tment  o f  Educat ion  
S t a t e  O f f i c e  B u i l d in g  
Pouch F
Juneau,  Alaska 99811 
(907)  4 6 5 - 2 8 4 1 /2 8 3 1 /2 8 5 7

ARIZONA

Mr.  R. B e r k l e y  L u n t ,
Di r e c t o r
Teacher  C e r t i f i c a t i o n  Unit  
Depar tment  o f  Educat ion  
1535 West J e f f e r s o n  
Phoenix ,  Ar i zona  85007 
(602)  255 -4367

ARKANSAS

Mr.  A u s t i n  Z. H an ner ,
Coordi  na to r
Teacher  Educat ion and C e r t i f i c a t i o n  
Depar tment  o f  Educat ion  
S t a t e  Educat ion B u i l d in g s ,  Room 107-B 
L i t t l e  Rock, Arkansas 72201
(501)  371-1475
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CALIFORNIA

Dr.  John R. Brown,
Execut ive  Secre ta ry
Commission f o r  Teacher Preparat ion  and Licensing  
1020 0 S t r e e t  - Room 222 
Sacramento,  C a l i f o r n i a  95814 
(916) 445-7254

COLORADO

Dr. Melv in  D. S p u r l i n ,
Supervi  sor
Teacher Educat ion and C e r t i f i c a t i o n  Uni t
Department  of  Educat ion
310 S ta te  O f f i c e  Bu i ld ing
201 East Col fax  Avenue
Denver,  Colorado 80203
(303) 839-3075

CONNECTICUT

Mr. Edwin S. P r z y b y l s k i ,  
Coo rd ina tor ,  Teacher C e r t i f i c a t i o n  
Teacher C e r t i f i c a t i o n  Uni t  
P.O. Box 2219
H a r t f o r d ,  Connec t icu t  06145 
(203)  566 -2 670 /26 71 / 26 72 /26 73

DELAWARE

Dr.  E r v i n  C. Marsch,
S ta t e  D i r e c t o r
C e r t i f i c a t i o n  and Personnel D iv is ion  
Sta te  Department  o f  Publ ic  In s t r u c t io n  
Townsend Bu i ld in g  
Dover,  Delaware 19901 
(302) 736-4688
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FLORIDA

Dr. G a r f i e l  d Wi 1 son,
Admi n i s t r a  t o r
Teacher E d u c a t i o n ,  C e r t i f i c a t i o n ,  and S t a f f  Development
Depar tment  o f  Educa t ion
Knott  Bu i 1 ding
T a l l a h a s s e e ,  F l o r i d a  32301
(904) 48 8 -5724

GEORGIA

Dr. W i l l i a m  Leach,
D i r e c t o r ,  D i v i s i o n  o f  S t a f f  Development  
State Depar tment  of  Educat ion  
18th F l o o r  Twin Towers East  
A t l a n t a ,  Georg ia  30334
(404) 656 -2 559

HAWAII

Mr. James H. Nohara,
Admi ni  s t r a  t o r
O f f i c e  o f  Personnel  S e r v ic e s  
State Depar tment  of  Educat ion  
P.O. Box 23 60  
Honolulu,  Hawa i i  96804  
(808) 548 -5803

IDAHO

Roy E. Lawrence ,
C o n su l t an t ,  Teacher  C e r t i f i c a t i o a n  
Teacher Educa t ion  and C e r t i f i c a t i o n  
State Depar tment  o f  Educa t ion  
Len B. Jordan O f f i c e  B u i l d i n g  
Boise,  Idaho 83720  
(208) 3 3 4 - 3 4 7 5 / 3 4 7 6
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ILLINOIS

Mr. Barry Weiss,
Manager, C e r t i f i c a t i o n  and Placement  
State Teacher C e r t i f i c a t i o n  Board 
100 North F i r s t  S t r e e t  
S p r in g f i e ld ,  I l l i n o i s  62777 
(217) 782-2805

INDIANA

Ms. Anne P a t t e r s o n ,
Di rector
Div is ion of  Teacher  Educat ion and C e r t i f i c a t i o n
State Department  of  Pub l ic  I n s t r u c t i o n
Room 229, S ta te  House
In d ianapo l is ,  Ind iana  46204
(317) 636-6636

IOWA

Dr. Orr in Nearhoof ,
D i r ec t o r ,  Teacher Educat ion and C e r t i f i c a t i o n
Teacher Educat ion and C e r t i f i c a t i o n
Department o f  P ub l ic  I n s t r u c t i o n
Grimes Sta te  O f f i c e  B u i l d in g
Des Moines, Iowa 50319
(515) 281-3611

KANSAS

Kathleen A. Homl ish,
D i recto r ,  C e r t i f i c a t i o n  Sect ion  
State Department  o f  Educat ion  
120 East Tenth S t r e e t  
Topeka, Kansas 66612 
(913) 296-3142
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KENTUCKY

Dr. Sidney Simandle ,
Di r e c t o r
Teacher  Educat ion and C e r t i f i c a t i o n  
S t a t e  Department  of  Educat ion  
Capi to!  P Iaza  Tower  
F r a n k f o r t ,  Kentucky 40601
(502)  564-4606

LOUISIANA

Mr. Robert  Crew,
D i r e c t o r
Bureau of  Higher  Educat ion and Teacher C e r t i f i c a t i o n  
S t a t e  Depar tment  of  Educat ion  
P.O. Box 44064
Baton Rouge, Louis iana  70804
(504)  342-3490

MAINE

Mr. Steve Hambli  n ,
D i r e c t o r  of  C e r t i f i c a t i o n  
Teacher  Educat ion and Higher  Educat ion  
Depar tment  of  Educat ion and C u l t u r a l  Services  
Augusta,  Maine 04330 
(207)  289 -2441 /21 81

MARYLAND

Mr. Herman Behl i  ng,
A s s i s t a n t  S ta te  S up er in te nd e nt ,  
C e r t i f i c a t i o n  and A c c r e d i t a t i o n  
Teacher  Educat ion and C e r t i f i c a t i o n  
S t a t e  Depar tment  o f  Educat ion  
200 W. B a l t im o re  S t r e e t  
B a l t i m o r e ,  Maryland 21207 
(301)  659-2142
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MASSACHUSETTS

Mr. Thomas P. O 'C onnor ,
D i re c t o r
Bureau of Teacher  P r e p a r a t io n  and C e r t i f i c a t i o n  
Department of  Educat ion  
1385 Hancock St .
Quincy, Massachusetts 02169 
(617) 727-5726

MICHIGAN

Mr. Thomas J. Schrauber ,
Coordinator ,  Teacher  C e r t i f i c a t i o n
Department of  Educat ion
P.O. Box 30008
Lansing,  Michigan 48909
(517) 373-3310

MINNESOTA

Dr.  George B. D r o u b i e ,
Manager, Personnel  L icen s ing  and Placement  
State Department  o f  Educat ion  
610 Capi tol  Square B u i l d i n g  
St.  Paul ,  Minnesota 55101 
(612) 296-2046

MISSISSIPPI

Mr. James J. Hancock,
Supervi sor
Teacher Educat ion,  C e r t i f i c a t i o n  and Placement  
Department of  Educat ion  
P.O. Box 771
Jackson,  M i s s i s s i p p i  39205 
(601) 354-6869
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MISSOURI

Mr.  R. V. W i l s o n ,
Di r e c t o r
Teacher  Educat ion and C e r t i f i c a t i o n  
Depar tment  of  E lementary  and Secondary Educat ion  
P.O. Box 480
J e f f e r s o n  C i t y ,  Missour i  65102 
(374)  751-3486

MONTANA

Dr. John Voorh is ,
Di r e c t o r
Teacher  Educat ion and C e r t i f i c a t i o n  and S t a f f  Development
O f f i c e  o f  Pub l ic  I n s t r u c t i o n
S ta t e  Cap i to l
Helena,  Montana 59620
(406)  449-3150

NEBRASKA

Mr.  H. L. McCoy,
Di r e c t o r
Teacher  Educat ion and C e r t i f i c a t i o n
Depar tment  of  Educat ion
301 Centenn ia l  Mal l  South
P.O. Box 94987
L i n c o l n ,  Nebraska 68509
(402)  471-2496

NEVADA

Mr. Douglas M. S toker ,
D i r e c t o r  of  Teacher  C e r t i f i c a t i o n  
Depar tment  o f  Educat ion  
St a t e  Ma i l  Room 
Las Vegas,  Nevada 89158
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NEW HAMPSHIRE

Mr. George Lewis,
D i r e c t o r
O f f i c e  of  Teacher Education and Professional  Standards
S t a t e  Department of Education
410 S ta t e  House Annex
Concord,  New Hampshire 03301
{603)  271-2407

NEW JERSEY

Dr .  Fred A. P r i c e ,
Di r e c t o r
Bureau of  Teacher Education and Academic C r e d e n t i a l s
D i v i s i o n  of F i e ld  Services
S t a t e  Department of  Education
3535 Quakerbridge Road
Tr en to n ,  New Jersey 08619
(609)  292-4477

NEW MEXICO

Mr. James P ie rce ,
D i r e c t o r ,  Teacher Education and C e r t i f i c a t i o n
Teacher  Education and Professional  Development
Educat ion Bui ld ing
Santa Fe, New Mexico 87503
(505)  827-6581

NEW YORK

Dr. V incent  C. Gazzet ta ,
D i r e c t o r ,  D iv is io n  of Teacher C e r t i f i c a t i o n  
Teacher  Education and C e r t i f i c a t i o n  
S t a t e  Department of  Education 
C u l t u r a l  Education Center ,  Room 5A11 
Nelson A. R o c k e r f e l l e r  Empire State Plaza 
Albany,  New York 12230
(518)  474-6440
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NORTH CAROLINA

J . Arthur  T a y l o r ,
D i r e c t o r ,  D i v i s i o n  o f  C e r t i f i c a t i o n  
Sta t e  Depar tment  o f  Pu b l ic  I n s t r u c t i o n  
Educat ion B u i l d i n g  
Rale igh ,  North C a r o l i n a  27611 
(919) 733-4125

NORTH DAKOTA

Ordean M. Lindemann,
D i r e c t o r  o f  Teacher  C e r t i f i c a t i o n  
Teacher C e r t i f i c a t i o n  
Depar tment  of Pub l ic  I n s t r u c t i o n  
State  C ap i t o l
Bismarck,  North Dakota 58505  
(701) 224-2297

OHIO

Dr .  Paul  W. H a i l e y ,
D i r e c t o r
Teacher Educat ion and C e r t i f i c a t i o n  
Ohio Depar tment  B u i l d i n g ,  Room 1012 
65 S. F r o n t  S t .
Columbus, Ohio 43215
(614)  466-3595

OKLAHOMA

Normand R. D i l l a r d ,
Admi ni s t r a t o r
S ta te  Depar tment  o f  Educat ion  
O l i v e r  Hodge Educat ion B u i l d in g  
2500 N. L i nc o ln  Boulevard  
Oklahoma C i t y ,  Oklahoma 73105
(405)  521-3337
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OREGON

Dor is  Sanders,
C e r t i f i c a t i o n  O f f i c e r
Teacher Standards and P r a c t i c e s  Commi
730 12 th  S t r e e t  S.E.
Salem, Ohio 97310
(503)  378-3586

PENNSYLVANIA

Mr. John Reb er t ,
D i r e c t o r ,  Bureau of  C e r t i f i c a t i t o n  
Sta te  Department  of  Educa t ion  
333 Market  S t r e e t  
H a r r i s b u r g ,  Pennsy lvan ia  17108 
(717)  783-6732

RHODE ISLAND

Mr. Edward L. Dambruch,
Di r e c t o r
Teacher Educat ion and C e r t i f i c a t i o n  
Department  of  Educat ion  
235 Promenade S t r e e t  
Providence,  Rhode I s l a n d  02908  
(401)  277-2677

SOUTH CAROLINA

Dr.  E lm e r  L. K n i g h t ,
Act ing D i r e c t o r
Teacher Educat ion and C e r t i f i c a t i o n  
St a t e  Depar tment  of  Educa t ion  
Room 1011, Rut ledge B u i l d i n g  
Columbia,  South C a r o l i n a  29201
(803)  758-5081
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SOUTH DAKOTA

Dr. Dick  A. S t a h l ,
D i r e c t o r ,  Teacher E d u c a t i o n  and C e r t i f i c a t i o n
Div is ion  of  E lementary  and Secondary Educat ion
Department of Educa t ion  and C u l t u r a l  A f f a i r s
Kneip Bui ld ing
P i e r r e ,  South Dakota 57501
(605) 773-3553

TENNESSEE

Dr.  Don C. Eng land ,
Di re c to r
Teacher Education and C e r t i f i c a t i o n  
State Department of Edu ca t io n  
125 Corde l l  Hull  B u i l d i n g  
N a s h v i l l e ,  Tennessee 37219
(615) 744-1644

TEXAS

Ms. Magnol ia Starks McCul lough ,  
D i r e c t o r ,  D iv i s i o n  o f  C e r t i f i c a t i o n  
Texas Education Agency 
201 East Eleventh S t r e e t  
Aust in ,  Texas 78701 
(512) 834-4122

UTAH

Dr.  Vere A. McHenry  
Coordi nator
I n s t r u c t i o n  and Suppor t
Utah S ta te  Of f i ce  o f  Edu ca t ion
250 East F i f t h  South
Sa l t  Lake C i ty ,  Utah 84111
(801) 533-5965

VERMONT

Pat Pal 1a r , 
C e r t i f i c a t i o n  O f f i c e r
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State Department of Education  
Montpel ie r ,  Vermont 05602
(802) 828-3131

VIRGINIA

Mr. Wayland H. Jones,
D i recto r  of C e r t i f i c a t i o n  
Department of Education 
P.O. Box 6 Q
Richmond, V i rg in ia  23216
(804) 225-2097

WASHINGTON

Dr. Donald Hair ,
D i r e c t o r ,  Of f ice of C e r t i f i c a t i o n  and L icens ing
Superintendent of Publ ic I n s t r u c t i o n
7510 Armstrong S t ree t ,  S.W. FG-11
Turn water,  Washing ton 98504
(206) 753-2751

WEST VIRGINIA

Dr. Robert Gabrys,
D i r e c t o r ,  Education Personnel C e r t i f i c a t i o n
Professional  Development Systems
Department of Education
1900 Washington St reet
Bui lding #6, Room B309
Charleston,  West V i r g in ia  25305
(304) 348-3787

WISCONSIN

Dr. Lond Rodman,
D i r e c t o r ,  Bureau of Teacher Educat ion and C e r t i f i c a t i o n
Bureau for Teacher Education and C e r t i f i c a t i o n
Department of Public I n s t r u c t i o n
125 South Webster S t reet
Madison, Wisconsin 53707
(608) 266-2386
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WYOMING

Dennis Donohue,
D i rec tor
A c c r e d i t a t i o n  Services U n i t  
State  Department of  Educat ion  
Hathaway Bui 1di ng 
Cheyenne, Wyoming 82002 
(307)  777-7291
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APPENDI X B

SAMPLE LETTER OF T R A N S M I T T A L  TO 
STATE C E R T I F I C A T I O N  O F F I C E R S

N o v e m b e r  1 5 ,  1 9 8 2

D e p a r t m e n t  o f  C o m p u t e r  S c i e n c e s  
N o r t h  T e x a s  S t a t e  U n i v e r s i t y  
P . O .  B o x  1 3 8 8 6  
D e n t o n ,  T e x a s  7 6 2 0 3 - 3 8 8 6

D e a r

I a m c u r r e n t l y  c o n d u c t i n g  r e s e a r c h  f o r  m y  d o c t o r a l  
d i s s e r t a t i o n  a t  N o r t h  T e x a s  S t a t e  U n i v e r s i t y .  As  p a r t  o f  
t h i s  r e s e a r c h ,  I am a t t e m p t i n g  t o  d e t e r m i n e  e a c h  s t a t e ' s  
c u r r e n t  r e g u l a t i o n s  c o n c e r n i n g  t h e  c e r t i f i c a t i o n  o f  h i g h  
s c h o o l  c o m p u t e r  s c i e n c e  t e a c h e r s .  I a m m a i l i n g  t h i s  
q u e s t i o n n a i r e  a n d  r e q u e s t  f o r  i n f o r m a t i o n  t o  t h e  c h i e f  
c e r t i f i c a t i o n  o f f i c e r  i n  e a c h  o f  t h e  f i f t y  s t a t e s .  W i l l  y o u  
p l e a s e  t a k e  a f e w  m o m e n t s  o f  y o u r  t i m e  t o  c o m p l e t e  t h e  
q u e s t i o n n a i r e  a n d  r e t u r n  i t  t o  me b y  D e c e m b e r  1 5 ?  Y o u r  
r e s p o n s e  w i l l  b e  c r u c i a l  t o  t h e  s t u d y .  U n l e s s  t h e  c u r r e n t  
s i t u a t i o n  i n  a l  I 5 0  s t a t e s  c a n  b e  d e t e r m i n e d ,  a n  a c c u r a t e  
d e s c r i p t i o n  o f  t h e  n a t i o n a l  s t a t u s  o f  c o m p u t e r  s c i e n c e  c e r t i 
f i c a t i o n  c a n n o t  be  d e v e l o p e d .

A s t a m p e d ,  s e l f - a d d r e s s e d  e n v e l o p e  I s  e n c l o s e d  f o r  y o u r  
c o n v e n i e n c e  i n  r e t u r n i n g  t h e  c o m p l e t e d  f o r m .  I f  y o u  a r e  
i n t e r e s t e d  i n  r e c e i v i n g  a s u m m a r y  c o p y  o f  t h e  r e p o r t  wh e n  i t  
i s  c o m p l e t e d ,  p l e a s e  w r i t e  y o u r  n a m e  a n d  a d d r e s s  on  t h e  
e n c l o s e d  p o s t  c a r d  a n d  m a i l  i t  s e p a r a t e l y .  I w e l c o m e  a n y  
a d d i t i o n a l  c o m m e n t s  o r  q u e s t i o n s  t h a t  y o u  m i g h t  h a v e .  I c a n  
b e  r e a c h e d  b y  t e l e p h o n e  a t  5 0 4 - 3 8 8 - 1 4 9  5 .

Y o u r s  t r u l y ,

H a r r i e t  G . T a y I  o r

E n c l o s u r e s
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A P P E N D I X  C

SAMPLE FOLLOW UP L E T T E R  TO 
STATE C E R T I F I C A T I O N  O F F I C E R S

Dear

Several weeks ago, I sent you a questionnaire about the certifi
cation of computer science teachers. I have not yet received 
a response from your state.

The responses so far have been very positive and informative. 
However, a true picture of the national status of computer science 
certification cannot be drawn without a response from your state.

Would you please take a few moments to complete the questionnaire 
and return it to me in the enclosed envelope? I have enclosed 
a second copy of the questionnaire for your convenience as well 
as a post card to fill out if you would like a copy of the report.

Again thank you for your cooperation and valuable contribution 
to this research effort.

Sincerely,

Harriet G . Taylor

HGT/bss

Enclosures
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A P P E N D I X  D

SAMPL E I NSTRUMENT FOR 
SURVEY OF STATE OF F I CERS

NATIONAL COMPUTER SCIENCE CERTIFICATION SURVEY

1. Demographic Information
Your state ______________________
Name and title of the chief certification officer in your 
state:

Name _____________________________________

T i t l e _____________________________________

Name, address, and phone number of person to be contacted 
if additional information is needed

Name_______________________________________________

Address

Phone

2 . Circle the one item below that best describes your state's 
current regulations concerning the certification of 
computer science teachers.

a. This state offers certification in computer science 
apart from any other subject area.
(Now answer question 4 on the back of this page)

b. This state offers certification in computer science 
as a related part of another discipline.
(Now answer question 3)

c. This state currently has no provisions for the 
certification of computer science teachers.
(No further information is needed)

3. Please describe the certification requirements for the 
related discipline which encompasses computer science. 
Point out any special requirements that certain only to 
computer science.
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4. Answer this group of questions only if your response 
to question 2 was a l 167
a. Please supply the name of one college or university

in your state that now offers a state-approved program 
leading to certification in computer science, which is 
representative of all the programs in your state.

b. Approximately how many certified computer science 
teachers are there in your state?

c. When computer science certification requirements were 
adopted, what provisions were made to certify those 
teachers who were already teaching computer science 
but did not meet the requirements for certification?

d. How can a teacher already certified in your state in 
an area of specialization other than computer science 
become certified in computer science as well?

e. Would you please either describe the requirements for 
computer science certification or enclose a brochure 
giving this information?
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A P P E N D I X  E

SAMPLE L E T T E R  OF T R A N S M I T T A L  TO 
LEADERS IN THE F I E L D

Dear
Harriet Taylor, a doctoral candidate, and I are engaged in 

a study of the certification of high school computer science 
teachers. Through this study, we hope to determine if computer science 
is a subject field of sufficient importance that certification of 
computer science teachers should be instituted nationally. In 
addition, we want to determine the computer science content most 
appropriate for programs to train computer science teachers.

As part of this research, we are mailing the enclosed survey 
form to a group of leaders in the field of computer science 
education. Would you please take a few moments of your time to 
complete the survey and return it by December 15th. Your response 
will be a crucial and valuable aspect of this research study.
You need not identify yourself on the form. Individual responses 
will be held in confidence.

A stamped, self-addressed envelope is enclosed for your 
convenience in returning the completed survey. If you are interested 
in receiving a summary copy of this report, please write your name 
and address on the enclosed post card and mail it separately.

Thank you for your cooperation and participation in this project.
Sincerely,

Jim Poirot, Chairman 
Department of Computer Sciences

J P : s d

enclosures
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AP PENDI X  F

SAMPLE FOLLOW UP L E T T E R  TO 
LEADERS IN THE F I  ELD

Dear

Several weeks ago, Harriet Taylor, a doctoral candidate, and 
I sent you a survey form about computer science education. So 
far, we have not yet received a form back from you.

The responses have been very positive and informative. However, 
as many responses as possible are needed to draw a true picture 
of the nature of computer science education.

Would you please 
return it in the 
form is enclosed 
you would like a

take a few moments to complete the survey and 
enclosed envelope? Another copy of the survey 
as well as a post card for you to fill out if 
copy of the report.

Again, thank you for your cooperation and valuable contribution 
to this research effort.

Sincerely,

Jim Poirot, Chairman 
Department of Computer Sciences

JP/bss

Enclosures
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APPENDI X G

SAMPLE INSTRUMENT FOR SURVEY 
OF LEADERS IN THE F I E L D

SURVEY ON THE NATURE OF COMPUTER SCI ENCE EDUCATI ON 
AND CONTENT OF TEACHER TRAI NI NG PROGRAMS

A.  GENERAL I SSUES IN COMPUTER SCI ENCE EDUCATI ON

P l e a s e  c i r c l e  The  a p p r o p r i a t e  n u mb e r  
T h a t  r e p r e s e n t s  Y° ur  o p i n i o n .  Use t h e  
s c a l e  b e l o w f o r  your  r e f e r e n c e .

v e r y  s t r o n g l y  agr ee no o p i n i o n  d i s a g r e e  v e r y  s t r o n g l y  
a g r e e  d i s a g r e e

1 .  C o mp u t e r  s c i e n c e  I s  a d i s t i n c t  
d i s c i p l i n e  not  a p a r t  of  any 
o t h e r  s u b j e c t .

2 .  B a s i c  c o mp u t e r  l i t e r a c y  sho u l d  be 
r e q u i r e d  of  al  I hi gh school  
g r a d u a t e s  .

3 .  T h e r e  a r e  enough f u l l  t i me  p o s i t i o n s  
f o r  t e a c h e r s  o f  comput er  s c i e n c e ,  
t h a t  a c o mp u t e r  s c i e n c e  t e a c h e r  w i l l  
n o r  need  c e r t i f i c a t i o n  In a n o t h e r  
a r e a  o f  s p e c i a l i z a t i o n  t o  be
e m p I o y e d ,

4 .  M o s t  a d m i n i s t r a t o r s  s u p p o r t  t he  
I n t r o d u c t i o n  o f  comput er  s c i e n c e  
I n t o  t h e  h i g h  school  c u r r i c u l u m .

5 .  C e r t i f i c a t i o n  o f  comput e r  s c i e n c e  
t e a c h e r s  i s a n a t i o n a l  p r ob l em t h a t  
d e ma nd s  i mme di a t e  a t t e n t i o n .

6 .  By 1 9 9 0 ,  t h e  f i r s t  year  comput er
s c i e n c e  c o u r s e s  now b e i n g  t a u g h t  In 
mo s t  c o l l e g e s  and u n i v e r s i t i e s  w i l l
be t a u g h t  In h i gh s c h o o l .  1 2  3 4 5

7 .  C o s t  o f  c o mp u t e r  h a r d wa r e  I s no l onger  
a m a j o r  d e t e r r e n t  t o t he i n t r o d u c t i o n  
o f  c o mp u t e r  s c i e n c e  I n t o  t he  hi gh
s c h o o l  c u r r i c u l u m .  1 2  3 4 5

8 .  M o r e  I n d e p t h  t r a i n i n g  Is needed f o r  a 
t e a c h e r  who w i l l  t e a c h  about  comput er s  
t h a n  one  who s i mp l y  uses comput er s  in
t h e  c l a s s r o o m ,  1 2  3 4 5

9 .  I n t h e  n e a r  f u t u r e ,  m o s t  hi gh sc hoo l s  
w i l l  f o r m comput e r  s c i e n c e
d e p a r t m e n t s .  1 2  3 4 5
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1 0 .  C o mp u t e r  l i t e r a c y  I s  t h e  n e x t  g r e a t
c r i s i s  f a c i n g  A m e r i c a n  e d u c a t i o n .  1 2

I t .  Mo a t  p a r e n t s  f e e l  t h a t  c o mp u t e r  
e d u c a t i o n  s h o u l d  be p a r t  o f
t h e i r  c h i l d ' s  g e n e r a l  e d u c a t i o n .  1 2

1 2 .  C o l l e g e s  and u n i v e r s i t i e s  must  a c t  
q u i c k l y  t o  d e v e l o p  c o m p u t e r  e d u c a t i o n  
p r o g r a m s  t o  t r a i n  p r o s p e c t i v e  t e a c h e r s
o f  c o m p u t e r  s c i e n c e .  l 2

1 3 .  T e a c h e r s  o f  c o m p u t e r  s c i e n c e  s h o u l d  be 
c e r t i f i e d  I n  t h e  a r e a  of  c o mp u t e r  s c i e n c e  
and n o t  I n a n o t h e r  s u b j e c t  f i e l d  whi ch  
e n c o mp a s s e s  c o m p u t e r  s c i e n c e .  1 2

1 4 .  T h e r e  I s  a d e f i n i t e  downwar d movement  
o f  t h e  c o m p u t e r  s c i e n c e  c u r r i c u l u m  
now f o u n d  I n  c o l l e g e s  and u n i v e r s i t i e s
I n t o  t h e  h i g h  s c h o o l .  1 2  3 4 5

1 5 .  A m a j o r  b a r r i e r  t o  t h e  I m p l e m e n t a t i o n  
o f  h i g h  s c h o o l  c o m p u t e r  s c i e n c e  c o u r s e s  
I s  t h e  l a c k  o f  a s u p p l y  o f  a d e q u a t e l y
t r a i n e d  t e a c h e r s .  1 2  3 4 5

1 6 .  C r e d i t  f o r  a h i g h  s c h o o l  c o mp u t e r  
s c i e n c e  c o u r s e  s h o u l d  be g i v e n  as 
a u n i t  o f  c o m p u t e r  s c i e n c e  and not  
a u n i t  o f  m a t h ,  s c i e n c e ,  o r
b u s i n e s s .  1 2 3 4 5

1 7 .  M o s t  t e a c h e r s  f e e l  t h a t  c o mp u t e r
s c i e n c e  s h o u l d  be I n c l u d e d  In t h e
g e n e r a l  e d u c a t i o n  o f  e l  I s t u d e n t s .  1 2 3 4 5

1 6 .  T h e r e  e r e  now many p r o g r a ms  in t h i s
n a t i o n  d e s i g n e d  t o  t r a i n  c o mp u t e r
s c i e n c e  t e a c h e r s .  1 2  3 4 5

1 9 .  P l e a s e  l i s t  any  a d d i t i o n a l  c omment s  o r  I n s i g h t s  t h a t  you
h a v e  a b o u t  t h e  g e n e r a l  n a t u r e  o f  c o m p u t e r  s c i e n c e  e d u c a 
t i o n .
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COMPUTER SCI ENCE COURSES MOST APPROPRI ATE FOR A PROGRAM 
TO TRAI N COMPUTER SCI ENCE TEACHERS

DI RECTI ONS FOR T H I S  SECTI ON

a .  P l e a s e  s e l e c t  f r o m  t h e  l i s t  ot  c o u r s e s  on t h e  n e x t  
p a g e ,  a ma x i mum of  6 c o u r s e s  t h a t  s h o u l d  be p a r t  o f  
a c o r e  g r o u p  o f  r e q u i r e d  c o u r s e s  f o r  t e a c h e r s  o f  
h i g h  s c h o o l  c o m p u t e r  s c i e n c e .  P l a c e  an " R" I n  t h e  
s p a c e  t o  t h e  l e f t  o f  t h e  c o u r s e  t i t l e  t o  d e s i g n a t e  
t h e s e  c o u r s e s .

b .  S e l e c t ,  by p l a c i n g  an " E "  I n t h e  s p a c e  t o  t h e  l e f t  
of  t h e  t i t l e ,  a m a x i m u m  o f  s i x  c o u r s e s  t h a t  w o u l d  
f o r m an e l e c t i v e  g r o u p .

c .  In no c a s e  s h o u l d  y o u  s e l e c t  mo r e  t h a n  12 c o u r s e s .  
I f  you  f e e l  t h a t  a course  o t h e r  t h a n  t h o s e  I i s t e d  
w o u l d  be  m o r e  a p p r o p r i a t e ,  w r i t e  i n t h e  c o u r s e ,  
i n c l u d i n g  a b r i e f  d e s c r i p t i o n ,  a t  t h e  e n d  o f  t h i s  
s e c t  i o n .

d . I n m o s t  o f  t h e  p r o g r a m s  e x a m i n e d ,  a c o u r s e  i n  t h e  
m a t e r i a l s  and me t h o d s  o f  t e a c h i n g  c o m p u t e r  s c i e n c e  
was f o u n d .  I n s o me  p r o g r a m s ,  t h e  c o u r s e  wa s  p a r t  o f  
t h e  p r o f e s s i o n a l  e d u c a t i o n  component  and i n o t h e r s  
I t  was  a c o m p u t e r  s c i e n c e  c o u r s e .  Due t o  t h e  c o n -  
f l l c t  a b o u t  t h e  p r o p e r  p l a c e  f o r  t h i s  c o u r s e ,  i t  i s  
n o t  i n c l u d e d  I n  t h e  l i s t  o f  c o u r s e s .  P l e a s e  e x p r e s s  
y o u r  o p i n i o n  a b o u t  t h e  a p p r o p r i a t e n e s s  o f  s u c h  a 
c o u r s e  and  i t s  p r o p e r  p l a c e  i n t h e  c u r r i c u l u m  I n  t h e  
sp a c e  b e l o w .
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PLACE AN "R" BY A MAXI MUM OF S 1 X RE 0 U 1 RED COURSES
PLACE AN " E" BY A MAXI MUM OF S 1 X ELECT 1VE COURSE S

I .  I n t r o d u c t i o n  t o  P r o g r i m n l n g  and A l g o r i t h m  D e s i g n ,  
I n c l u d i n g  p r o g r a mmi n g  u s i n g  a h i g h  l e v e l  l a n g u a g e

J i . A d v a n c e d  T o p i c s  i n  P r o g r a m m i n g  and A l g o r i t h m  
De s i g n  and A n a l y s i s ,  u s i n g  a h i g h  l e v e l  l a n g u a g e

3 .  I n t r o d u c t i o n  t o  C o m p u t e r  S y s t e m s

4 .  As s e mb l y  L a n g u a g e  P r o g r a mmi n g

5.  F u n d a m e n t a l s  o f  C o mp u t e r  O r g a n i z a t i o n  and D i g i t a l  
Log i c

6 .  I n t r o d u c t i o n  t o  F i t e  P r o c e s s i n g

7 .  O p e r a t i n g  S y s t e ms

_8. Da t a  S t r u c t u r e s

9.  P r o g r a m m i n g  L a n g u a g e s ,  I n c l u d i n g  d e f i n i t i o n  and  
s t r u c t u r e  o f  l a n g u a g e s  and c o m p a r i s o n  o f  e x i s t i n g  
hi gh  I e v e  I I ang  uege

10.  Co mp u t e r s  end S o c i e t y

I I .  C o mp u t e r s  and E d u c a t i o n ,  i n c l u d i n g  a n a l y s i s  of  t h e  
ma j o r  I n s t r u c t i o n a l  uses o f  c o m p u t e r s

12 .  Co mp u t e r  A s s i s t e d  I n s t r u c t i o n ,  s u r v e y ,  e v a l u a t i o n ,  
and d e s i g n  o f  CAI

13 .  M i n i c o m p u t e r  Sy s t e ms

14 .  M i c r o c o m p u t e r  S y s t e ms  and A p p l i c a t i o n s

15 .  N u m e r i c a l  Me t h o d s

16 .  D a t a b a s e  Ma n a g e me n t  Sy s t e ms

17 .  A r t i f i c i a l  I n t e l l i g e n c e

1B.  S o f t w a r e  E n g i n e e r i n g

19 .  Co mp u t e r  G r a p h i c s

2 0 .  C o m p i l e r  D e s i g n  and C o n s t r u c t i o n

2 1 .  Sys t ems  P r o g r a m m i n g

22 .  T h e o r y  end D e s i g n  o f  P r o g r a m m i n g  L a n g u a g e s

23 .  S i m u l a t i o n  and M o d e l l i n g

24 .  A d v a n c e d  C o m p u t e r  O r g a n i z a t i o n  a n d  C o m p u t e r  
Ar ch  i t e c t u r e

2 5 .  P l e a s e  l i s t  b e l o w  a n y  c o u r s e s  o t h e r  t h a n  t h e  24  
c o u r s e s  i n  t h e  a b o v e  l i s t ,  t h a t  s h o u l d  be I n c l u d e d  
i n t h e  r e a u i r e d  g r o u p ,  s t i l l  r e s t r i c t i n g  t h e  t o T a l  
number  o f  r e q u i r e d  c o u r s e s  t o  a maxi mum o f  6 .

173



www.manaraa.com

2 6 .  P l e a s e  l i s t  b e l o w  any c o u r s e s  n o t  I n c l u d e d  in t h e  
24 c o u r s e s  a l r e a d y  I I s t e d  t h a t  s h o u l d  be p a r t  of  
an e l e c t i v e  g r o u p ,  s t i l l  r e s t r i c t i n g  t h e  t o t a l  
number  o f  e l e c t i v e  c o u r s e s  t o  a maxi mum o f  6 .

I D E N T I F I C A T I O N  OF HI GH LEVEL LANGUAGES A TEACHER SHOULD 
E X H I B I T  PROF I C I ENCY IN

S e l e c t  f r o m t h e  l i s t  o f  l a n g u a g e s  b e l o w  
t h o s e  t h a t  y o u  f e e l  a h i g h  s c h o o l  
t e a c h e r  m u s t  b e  p r o f i c i e n t  i n .  
D e s i g n a t e  y o u r  c h o i c e s  by p l a c i n g  an x 
t o  t h e  s i d e  o f  t h e  i t e m .  P l e a s e  l i m i t  
y o u r  s e l e c t i o n s  t o  a m a x i m u m  o f  3 o f  
t h e  l a n g u a g e s .  ( Y o u  ma y  c h o o s e  l e s s  
t h a n  3 ) •

1 . ADA

2 . BAS 1 C

3 . COBOL

4 . FORTRAN

5 . L 1 SP

6 . PASCAL

7 . P L /  1

8 . SNOBOL

L i s t  b e l o w  any l a n g u a g e s  n o t  i n c l u d e d  in t h e  above  l i s t  
t h a t  w o u l d  be  m o r e  a p p r o p r i a t e ,  s t i l l  r e s t r i c t i n g  t h e  
maxi mum number  o f  l a n g u a g e s  t o  3 .

COMMENTS
P l e a s e  l i s t  b e l o w  any  o t h e r  c o mme n t s  t h a t  you wo u l d  c a r e  
t o  ma k e .

T h a n k  you t o r  y o u r  a s s i s t a n c e  in t h i s  p r o j e c t !
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A P P E N D I X  H

NOTES ABOUT STATES NOT OFFERING 
SEPARATE COMPUPTER SCIENCE 

CERTIFICATION

C a l i f o r n i a

Computer science i s  not one of  the s ix tee n  s i n g l e  

subject  areas fo r  which r e g u l a r  c r e d e n t i a l s  are issued in 

C a l i f o r n i a .  Computer sc ience  courses are u s u a l l y  t a u g h t  

under the math or i n d u s t r i a l  a r t s  c l a s s i f i c a t i o n .

Under s ta tu tes  enacted  in  1979,  an i n d i v i d u a l  can add a 

supplementary a u t h o r i z a t i o n  to  an e x is t i n g  c r e d e n t i a l  on the 

basis of twenty semester  hours of  undergraduate course work 

in the s p e c i f i c  subjec t  or ten hours of  upper l e v e l  or  

graduate work. Computer Concepts and A p p l i c a t i o n s  i s  one o f  

the supplementary su b je c ts  t h a t  can be added to an e x i s t i n g  

single subject  c r e d e n t i a l .  T h e r e f o r e ,  a t e ac h er  h o ld in g  

c r e d e n t ia ls  in areas o t h e r  than math or i n d u s t r i a l  a r t s  

could be author i zed to teach computing courses through t h i s  

prov i si on .

Some aspects of comput ing  could be taught  as v o c a t io n a l  

subjects.  These courses could be taught  by someone holding  

a designed subjects te a c h in g  c r e d e n t i a l  due to work 

experience in the area.  For such c r e d e n t i a l s ,  an i n d i v i d u a l  

must possess a high school d ip loma or have passed an 

equivalency te s t  and have adequate ,  success fu l ,  and r e c e n t



www.manaraa.com

176

exper ience in the voca t iona l  area named w i th  a minimum of  

f i v e  years exper ience .  One year  of the exper ience must have 

been w i t h i n  the t h r e e - y e a r  per iod imm ed ia te l y  preceding the 

per iod in which the c r e d e n t i a l  i s  i ssued.

C a l i f o r n i a  does not ,  t h e r e f o r e ,  have any p rov is io ns  fo r  

r e g u la r  c e r t i f i c a t i o n  in computer science.  A f u l l y  

c e r t i f i e d  high school t eacher  in C a l i f o r n i a  would have to 

achieve c e r t i f i c a t i o n  i n i t i a l l y  in one of  the s ix teen  

sub jec t  areas.  I f  the area of  c e r t i f i c a t i o n  was anything  

other  than math or i n d u s t r i a l  a r t s ,  s in g le  subjec t  

a u t h o r i z a t i o n  would have to be obtained to teach computer  

science courses.

Colorado

In Colorado,  math teachers must have some exposure to 

computer science as a p a r t  o f  t h e i r  t r a i n i n g  program.

Del aware

Delaware plans to e s t a b l i s h  computer science  

c e r t i f i c a t i o n  soon. At the p resent ,  computer science is  

us ua l l y  taught  by teachers c e r t i f i e d  in secondary math or  

business educat ion.  However,  a person holding any 

c e r t i f i c a t i o n  and proper competencies is judged by the s ta te  

to be q u a l i f i e d  to teach computer sc ience .
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FT or i  da

In F l o r i d a ,  the two academic computing courses,

Computer Mathemat ics I and I I ,  can be taught by teachers  

holding math c e r t i f i c a t i o n .  Al l  other computing courses are 

c l a s s i f i e d  as vocat ional  subjects and are part  of the data  

process ing occupat ion curr icu lum.

Teachers in th is  curr icu lum must be c e r t i f i e d  in e i t h e r  

business educa t ion ,  which is an academic c e r t i f i c a t i o n  

achieved through complet ion of  an approved col lege program,  

or bu s in ess -da ta  processing or voca t ional - technical  e l e c 

t r o n i c s .  Both the business-data  processing and v o c a t io n a l -  

t e c h n ic a l  e l e c t r o n i c s  c e r t i f i c a t i o n s  are based on work ex 

per i en ce .  App l icants  fo r  such c e r t i f i c a t i o n  must have been 

employed a f t e r  reaching the age of sixteen for  six years  

f u l l - t i m e .  At l e a s t  two years of the employment period must 

have been in a job s l o t  at  an appropr iate level  of e x p e r i 

ence fo r  such a teacher .

A l l  computer programming courses are taught in the data  

processing occupat ion c u r r i c u l a .  Programming courses can 

only be taught  by a person holding a business education  

c e r t i f i c a t e  or a person wi th  vocat i  onal - techni  cal e l e c t r o n 

ics c e r t i f i c a t i o n  w i th  a minimum of two years in a job 

p o s i t i o n  of  programmer or higher.
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Kansas

Computer sc ience  c e r t i f i c a t i o n  in Kansas is considered 

to f a l l  under the s t a t e - a p p r o v e d  programs in business data 

proc ess ing .  Kansas i s  in the process of  d r a f t i n g  standards 

f o r  a program in Computer S tud ies .  Such a program would be 

de s i g na te d  to t r a i n  i n d i v i d u a l s  to teach computer l i t e r a c y ,  

i n c l u d i n g  programming.

Kentucky

Kentucky does not have c e r t i f i c a t i o n  per se for  

computer  science te ac h e r s .  The s t a t e  has i d e n t i f i e d  ce r ta in  

courses t h a t  can be o f f e r e d  in Kentucky publ ic schools and 

de s i g na te d  according to c e r t i f i c a t i o n  areas which teachers  

can teach these courses.  Among these courses are 

I n t r o d u c t i o n  to Computers,  which can be taught by holders of  

c e r t a i n  types of  business c e r t i f i c a t i o n  or math 

c e r t i f i c a t i o n ,  and Data Processing I and I I ,  which can be 

t a ugh t  by teachers ho ld ing  des ignated  types of  business 

c r e d e n t i a l s .  An endorsement  fo r  t e ach ing  advanced data 

process ing  may be added to a high school c e r t i f i c a t e  with a 

major  in basic  business or general  business upon the 

comple t ion  of nine semester  hours o f  data processing.
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Louisiana

Louis iana has no form of  c e r t i f i c a t i o n  fo r  computer  

science teachers .  A l l  teachers w i th  secondary math 

c e r t i f i c a t i o n  are approved,  but  not c e r t i f i e d ,  to teach 

computer science.

Massachusetts

In Massachuset ts ,  the only teachers e l i g i b l e  to teach 

computer science are those hold ing mathematics or science  

c e r t i f i c a t i o n .  Massachusetts c e r t i f i c a t i o n  standards are  

s ta ted  in competency terms.  One of  the s ta ted  competencies  

fo r  the mathemat ics teacher  i s  the knowledge of  computer  

mathemat ics.  A competency f o r  most o f  the na tura l  sciences  

i s  the knowledge of  the r e l a t i o n s h i p s  among the sciences and 

between the sciences and o ther  f i e l d s  of  knowledge.

Computer l i t e r a c y  could be considered a r e l a t e d  necessi ty  

f o r  most c e r t i f i c a t e s  under these c i rcumstances.  When 

h i r i n g  a comp ute r  s c i e n c e  t e a c h e r ,  i t  would be the  du ty  o f  

the i n d i v i d u a l  school system to ev a lu a te  the candidate in 

terms of  competencies.  In a d d i t i o n  to the competencies,  the  

i n d i v i d u a l  would also need to hold math or science  

c e r t i  f i c a t i o n .
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Missouri

Teachers in Missouri  are approved to teach computer  

science courses who have e i t h e r  a math or business education  

c e r t i f i c a t e  and at  l ea s t  f i v e  semester  hours in computer  

science.

New Jersey

New Jersey does not o f f e r  c e r t i f i c a t i o n  in computer  

science.  Anyone holding a r e g u l a r  New Jersey  i n s t r u c t i o n a l  

c e r t i f i c a t e  may q u a l i f y  for  an endorsement  as a tea ch er  of  

data processing by complet ing a t w e l v e - h o u r  s p e c i a l i z a t i o n  

program, six hours of  which are in data p rocess ing .  Six 

co l leges  or u n i v e r s i t i e s  in the s t a t e  o f f e r  approved teacher  

preparat ion programs for  th i s  endorsement .

Such an endorsement au th o r i z e s  the ho lder  to teach data 

processing in a l l  publ ic schools in New Jersey .  Data  

processing in New Jersey norm a l ly  in c lu d e s  the areas of  

keypunching, u n i t  record o p e r a t i o n ,  computer  o p e r a t i o n ,  

programming, and technology.

North C a r o l i n a

North Carol ina is planning to e s t a b l i s h  computer  

science c e r t i f i c a t i o n .
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North Dakota

In North Dakota, teachers wi th e i t h e r  mathemat ics  or  

sc ience  as a major or minor area of c e r t i f i c a t i o n  can teach  

computer science courses.

Ohio

In Ohio,  c e r t i f i c a t i o n  requirements w i l l  be undergoing  

r e v i s i o n  in the near future.  Computer sc ience i s  being  

looked a t  c l o s e l y .

A t e ac h er  holding any type of  c e r t i f i c a t e  may r e c e i v e  a 

standard specia l  teaching c e r t i f i c a t e  w i t h  data process ing  

as the area o f  sp ec i a l i za t i o n .  The r eq u i r e m e n t  f o r  such a 

v a l i d a t i o n  is the completion of six semester  hours or nine  

q u a r t e r  hours of  data processing. Many c o l l e g e s  and u n i v e r 

s i t i e s  in the s ta te  of Ohio o f fe r  a standard block of  

courses l ea d i n g  to such an endorsement. Most computer -  

r e l a t e d  courses in Ohio are taught in the data process ing  

c u r r i c u l u m ,  inc lud ing programming courses using several  

1anguages.

Oklahoma

The {Blue Book) Administ rator ' s  Handbook f o r  E lem en ta 

r y ,  M i d d l e ,  J u n i o r  High and High S c h o o l  c o n t a i n s  t h e  

r e g u l a t i o n s  concerning teachers of Computer Programming/Com

pu te r  Science .  According to the handbook, a t ea ch er  of  such 

c o u r s e s  must have e ighteen  hours in b u s i n e s s  e d u c a t i o n ,
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mathemat ics ,  or science wi th  a t  l e a s t  s ix  hours of  computer  

t r a i  ni ng.

Oregon

A teacher  holding a c e r t i f i c a t i o n  endorsement in 

mathemat ics  i s ,  by r u l e ,  q u a l i f i e d  to teach computer science  

in Oregon.

Pennsylvania

Pennsy lvan ia  does not o f f e r  c e r t i f i c a t i o n  in computer  

sc ience as a teach ing  f i e l d .  According to s t a t e  g u i d e l i n e s ,  

the School Program S p e c i a l i s t  C e r t i f i c a t e  i s  issued fo r  

s p e c i a l i z e d  p r o f es s io n a l  se rv ice  when no such se rv ic e  is  

reserved f o r  another  category of  c e r t i f i c a t i o n .  This  

c e r t i f i c a t i o n  may be used to provide fo r  the teacher  an 

"academic computer  science" course in the general  academic  

cur r icu lurn .

A person w i t h  Pennsylvania c e r t i f i c a t i o n  in any area  

may be issued the School Program S p e c i a l i s t  C e r t i f i c a t e  to 

teach a course t i t l e d  academic computer sc ience or computer  

l i t e r a c y .  The t e ch n ic a l  e l i g i b i l i t y  c r i t e r i a  fo r  the  

c e r t i f i c a t e  are e s t a b l i s h e d  by the lo ca l  school a u t h o r i t y  

depending on the a v a i l a b i l i t y  of  loca l  e x p e r t i s e  and 

s p e c i a l t y  t r a i n i n g .

V oca t iona l  educat ion in Pennsylvania  is  r es p on s ib le  f o r  

developing occupat iona l  s k i l l s  in business data p rocess ing ,
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s c i e n t i f i c  data p rocess ing  and e l e c t r o n i c  computer  

co mpos i t ion .  Most aspects  of developing employment - l eve l  

o p e r a t i o n a l  computer  competency except for  e l e c t r o n i c  

composi t ion  are a lso reserved for the business educ a t io n  

data process ing c u r r i c u l u m .  Persons i n s t r u c t i n g  courses in 

e i t h e r  c u r r i c u l u m  would need appropr ia te  business or  

v o c a t io n a l  c e r t i f i c a t i o n .

Rhode Is land

Computer sc ience teachers in Rhode Is land must be 

c e r t i f i e d  in the area in which computer science i s  t a ug h t  

w i t h i n  the school .  For example,  math c e r t i f i c a t i o n  would be 

needed i f  the course was taught by the mathematics  

depar tment  and business c e r t i f i c a t i o n  requi red i f  t a u g h t  by 

the business depar tment .

South Dakota

South Dakota has no c e r t i f i c a t i o n  endorsement in  

computer  sc ience as an academic area.  However, f o r  school  

a c c r e d i t a t i o n  purposes,  s t a te  re gu la t ions  have been adopted 

to d e f i n e  who is  a l l o w e d  to teach computer sc ience.  The 

r e g u l a t i o n ,  which i s  e f f e c t i v e  July 1, 1983, prov ides  t h a t  a 

t ea ch er  i n s t r u c t i n g  a course in computer programming or  

hardware t h a t  l a s t s  nine weeks or longer  must have a minimum 

of  e i g h t  semester  hours in computer- re l  ated courses.  At 

l e a s t  f o u r  of  the hours must be in programming language and
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two in the fundamenta ls  o f  computer  systems. Those teachers  

employed and assigned be fore  the e f f e c t i v e  date to teach  

such courses must have a minimum o f  fo ur  semester  hours of  

co mputer - re la ted  courses.  The teach er  would a lso be 

required to hold a basic  te ach ing  c e r t i f i c a t e  in some o ther  

area and would be considered to be teach ing  a course o u ts id e  

the major area of  s p e c i a l i z a t i o n .

Utah

In Utah,  computer  sc ience i s  c u r r e n t l y  p a r t  o f  a 

composite teach ing  major  (math,  computer  sc ience ,  

s t a t i s t i c s ) ,  but approval  i s  pending f o r  a f r e e - s t a n d i n g  

teaching minor in computer sc ien ce .

Virginia
In V i r g i n i a ,  computing courses are taught  by business  

teachers in the data process ing block w i t h i n  the business  

curr iculum.  The teachers  c e r t i f i e d  to teach in t h i s  area  

are those who have c e r t i f i c a t i o n  in business e d u c a t i o n - d a t a  

proces si ng.

Washi ngton

Washington is  c o n te m p la t i n g  such endorsements f o r  

teaching c e r t i f i c a t e s .
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APPENDIX I

SELECTED STATE-APPROVED COMPUTER 
SCIENCE EDUCATION PROGRAMS

THE UNIVERSITY OF ARIZONA

REQUIREMENTS:
E igh teen  u n i t s  are r e q u i r e d  f o r  a teaching minor.

These courses c o n s i s t  o f  numbers 115,  227,  237,  327, 342,
and one 4 0 0 - l e v e l  co urse .

COURSE DESCRIPTIONS:

115.  Computer Sci ence P r i n c i p l e s  (3)  I , I I .  A lgor i thms,
programs and computers .  Problem a n a l y s i s  and s t ru c 
tu red  program design in a h i g h - l e v e l  language.  Ma
chine and systems o r g a n i z a t i o n ,  data re pre se nt a t i on ,  
program t e s t i n g  and v e r i f i c a t i o n .  P r e r e q u i s i t e :  
Mathemat ics  116.

227 . Program Desi  gn and Devel  opment (3) I , I I .  In t roduct ion
to programming using a h i g h - l e v e l  language such as 
Pasca l .  Severa l  medium s i z e  p r o j e c t s  w i l l  be 
r e q u i r e d ,  w i t h  emphasis p laced on the process of  
program design using s t e p w i s e  development.  
P r e r e q u i s i t e :  Course 115.

2 37 . I n t r o d u c t i  on to  Assembly Language P rogrammi ng (3) 1,1.
I n t r o d u c t i o n  to d i g i t a l  computers.  Elementary
hardware  concepts .  Machine o p er a t io ns  and 
i n s t r u c t i o n s .  Assembly language concepts.
Programming in assembly language.  P r e r e q u i s i t e :  
Course 115 or  122.

327 . Comparat i  ve Programming Languages (3) I , I I .  I nt roduc
t i o n  to se ver a l  major  h i g h - l e v e l  programming 
languages.  C h a r a c t e r i s t i c s  o f  programming languages.  
Programming p r o j e c t s  are r e q u i r e d  in a t  l e a s t  four  
l anguages.  P r e r e q u i s i t e : Course 121,  122,  or 123.

342 Data S t r u c t u r e s  (3)  I , I I .  Ma themat ica l  p r e l i m i n a r i e s ;  
fundamenta l  data  s t r u c t u r e s  and associated algor i thms;  
im p l e m e n t a t i o n s  and a p p l i c a t i o n s ;  stacks,  queues,  
t r e e s ,  graphs,  s o r t i n g  and searching.  CR 327,  Prere
q u i s i t e :  Ma t he ma t ics  362.

Source: Depar tment  o f  Secondary Educat ion ,  The Un iv ers i ty
of  Ar i zona
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ILLINOIS INSTITUTE OF TECHNOLOGY

REQUIREMENTS:
The MST (Mas te r  o f  Science f o r  Teachers)  i s  designed  

for  and open only to c e r t i f i e d  teachers w i t h  a minimum of  
three years teach ing e x p er ie n ce .  Students not  having  
t r a i n i n g  th a t  inc ludes  CS 350,  460,  and 461,  or t h e i r  
equ iva len t  must make up the d e f i c i e n c y  b e fo r e  g r a d u a t io n .  
The degree program r e q u i r e s  32 c r e d i t  hours w i t h  no more 
than 12 hours of  4 0 0 - l e v e l  courses.  The program is  d i v id e d  
into three components. The f i r s t  component,  core courses ,  
is a f i f t e e n  hour block made up of  CS 440,  485,  560,  561,  
and 565 or 566.  The o t h e r  two components a re  a t w e l v e  hour  
e l e c t i v e  component and a f i v e  c r e d i t  hour p r o j e c t .

COURSE DESCRIPTIONS:

CS 440 Programmi ng Languages and T r a n s l a t o r s  I . ( 3 h r )

CS 485 Computers and S o c i e t y . (3 hr)

CS 560 Computer Sc ience  i n the Classroom. (3 hr )  Empha
sis w i l l  be p laced on the commonly used computer  
languages and t h e i r  use in the c lassroom.  D isc us 
sion o f  how as w e l l  as what to  t e a c h  in  a s e c o n d 
ary school computer  science course.  P r e r e q u i s i t e :  
CS 350.

CS 561 The Computer and C u r r i c u lu m . (3 hr )  P r e p a r a t i o n
and o r g a n i z a t i o n  o f  computer-based i n s t r u c t i o n a l  
uni ts  in l i g h t  o f  c u r r e n t  m a t e r i a l s  a v a i l a b l e .  
Emphasis on i n c o r p o r a t i n g  the computer  i n t o  sec
ondary school c u r r i c u l a .  P r e r e q u i s i t e :  CS 350.

CS 565 Computer -Ass is ted I n s t r u c t i o n  (3 hr )  Devices and
techniques f o r  the e f f e c t i v e  use of  the computer  
in an e d u c a t i o n a l  envi ronment .  CAI (Computer  
A s s is te d / A id ed  I n s t r u c t i o n )  being one of  the major  
areas of  i n v e s t i g a t i o n .  P r e r e q u i s i t e :  CS 560 or
561.

CS 566 Pract icum i n the Appl i  ca t ion  of  Computers to
Educa t ion . ~T3 IT r) Provides superv ised  ex per ie nce  
in the devel  opment of  computer-based te ach ing  
uni ts  in d i s c i p l i n e s  other  than computer  sc ience  
or data p rocess ing .  Eva l ua t ion  o f  d i f f e r e n t  
t h e o r e t i c a l  an d /o r  technica l  approaches to use of  
computer in  the classroom.  P r e r e q u i s i t e :  CS 560
or 561.
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REQUIREMENTS:
T h i r t y  hours of  computer science coursework;  in c lu d i ng  

CS 101 or  103,  CS 201 , 202 ,  205 ,  305 , 306 , 307 , and n ine  
hours of  e l e c t i v e s ,  s ix  a t  the 4 0 0 - l e v e l ,  are re qu i re d  fo r  a 
computer science teach ing major.  Twenty-one hours,  
i n c l u d in g  CS 101 or 103, CS 201, CS 205, and 12 hours of  
computer science e l e c t i v e s  are needed f o r  a t eaching minor  
in computer science.  CS 100, 180, 260,  390,  and 490 may 
not be app l i ed  to the major  or minor requ i rement .

COURSE DESCRIPTIONS:

CS 101 I n t r o d u c t i  on to P rogrammi ng. (3 hr)  I , I I , s u m m e r .
A lgor i thms;  programming in FORTRAN; i n t r o d u c t i o n  
to computer o r g a n i z a t i o n ;  s t r u c t u r e s  programming 
techniques.  Several  programming assignments  
re qu i re d .  For students w i th ou t  ex ten s iv e  
programming exper ience .  Not open to students w i th  
c r e d i t  f o r  another  CS or  MIS course.
P r e r e q u i s i t e :  two years o f  high school a lgebra or
MATH 095 or 096.

CS 103 FORTRAN Programming. (3 hr)  I , I I , s u m m e r .  FORTRAN
f o r  students w i th  ex tens ive  programming 
exper ience .  A lgor i thms;  s t r u c tu r e d  programming 
techniques.  Several  programming assignments  
re qu i re d .  P r e r e q u i s i t e :  p r i o r  programming
exper ience in any computer language.  Not open to 
students wi th c r e d i t  f o r  CS 101.

C S 2 01 Assembler  Language P rogrammi ng (3 hr)  I ,summer.
Basic computer o r g a n iz a t io n ;  data r e p r e s e n t a t io n s ;  
addressing techniques;  subrout ines and macros.
IBM 370 assembler  language.  P r e r e q u i s i t e :  Grade
of  "C" or b e t t e r  in CS 101 or CS 103.

CS 205 Advanced Programmi ng Techniques (3 hr)  1 , 11.
Programming in PASCAL. F i l e  process ing,  in c lu d i ng  
sequent ia l  and random f i l e s .  Recursion.  Large 
program development.  Linked l i s t s  using a r rays .  
I n t e r a c t i v e  t e x t  e d i t i n g  and u t i l i t y  ro u t in e s .  
P r e r e q u i s i t e :  Grade of  "C" or b e t t e r  in CS 101 or
103.
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CS 3 0 5

CS 306

CS 307

S ou rc e :

Data S t r u c t u r e s . (3 hr) 1. Implementat ion and 
a p p l i c a t i o n s  of  commonly used data s t ru c tu res ,  
i n c l u d i n g  stacks,  queues, t rees ,  and l inked l i s t s .  
Storage a l l o c a t i o n  anad c o l l e c t i o n ;  hashing 
t echn iques ;  searching and sor t ing .  Use of PASCAL 
language,  inc lud in g  pointer  v a r i a b l e s .  
P r e r e q u i s i t e :  CS 201 and 205.

P rogrammi ng Languages. (3 hr) I I .  BNF d e s c r i p t i o n  
o f  programming languages. S i g n i f i c a n t  f e a tu re s  of  
e x i s t i n g  programming languages. Structure and 
compar ison of  languages for  numeric and nonnumeric  
computa t ion.  Languages studied t y p i c a l l y  inc lude  
P L /1 ,  SNOBOL, and APL. P re re q u is i t e :  CS 205.

Computer O r g a n iz a t io n . (3 hr) I I .  Components o f  
d i g i t a l  computer hardware: f l i p - f l o p s ,  r e g i s t e r s ,  
adders ,  memory devices.  Computer system 
o r g a n i z a t i o n :  control  s t ru c tu re ,  addressing,
i n t e r r u p t s ,  I / O .  P re re qu i s i t e :  CS 201.

Depar tment  of  Educat ional  Curriculum and 
I n s t r u c t i o n ;  Bowling State Green Un ivers i ty
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NORTH T E XAS  STATE U N I V E R S I T Y

REQUIREMENTS:
A minimum r e q u i r e m e n t  o f  27 hours o f  computer science 

coursework is r e q u i r e d  f o r  a f i r s t  t eaching f i e l d .  These 
courses consist  o f  Computer Sciences 110, 111, 310, 410 and 
15 hours  of  Computer  S c i e n c e  e l e c t i v e s ,  a t  l e a s t  9 of  which 
must be advanced.

A second te ach ing  f i e l d  r e q u i r e s  Computer Sciences 110, 
111,  310,  410 and 12 hours of  Computer Science e le c t i v es ,  at 
l e a s t  6 of  which must be advanced.

COURSE DESCRIPTIONS:

110.  I n t r o d u c t i o n  to  Computer  Science.  (3 hr) A basic
course cover ing  1 og ica l  o p e r a t i o n  and organizat ion of
a d i g i t a l  computer ,  development  o f  basic a lgor i thms,  
number systems,  boolean a lg e b r a ,  f lowchar t ing  
techniques and programming in the BASIC computer 
language. Recommended as f i r s t  course for  computer 
sciences major .  P r e r e q u i s i t e :  2 years high school
a lgebra  or geometry ,  or  3 hours methematics.

111.  Program D evel  opment . (3 hr )  Problem solving
techniques;  a l g o r i t h m i c  processes;  top down design; 
s t ru c tu re d  programming in a high leve l  language.  
P r e r e q u i s i t e :  Computer Science 110.

310.  Computer Systems A n a l y s i s . (3 hr)  P r inc ip les  of
computer systems a n a l y s i s  and design;  system hardware 
and so f twa re  c h a r a c t e r i s t i e s .  Comparison of ex is t ing  
computer f a c i l i l t i e s .  P r e r e q u i s i t e :  6 semester hours
o f  computer programming,  in 2 languages.

410 .  Computer Science f o r  the Te ach er . (3 hr) An
i n t r o d u c t i o n  to computers in educat ion.  A survey of 
computer t o p ic s  covered in i n t r o d u c to ry  and secondary 
school course.  M o t i v a t i o n  and ob jec t i v es  in computer 
educa t ion;  some programming in the BASIC computer 
language.  Survey o f  i n s t r u c t i o n a l  uses of the 
computer.  Not to be counted toward Computer Sciences 
major  (may be counted as e l e c t i v e )  unless computer 
science i s  to be a te ach ing  f i e l d .

Source:  Department  o f  Computer Sciences,  North Texas State
Univers i  t y .
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U N I V E R S I T Y  OF WI S C O N S I N  -  GREEN BAY

REQUIREMENTS:
A minimum of  25 semester  hours are requ i red fo r  a 

t each ing  minor  w i t h  mathemat ics-computer  science emphasis.  
This minor  leads  to  c e r t i f i c a t i o n  to teach computer science 
in grades 7 -12 .  Th is  te ac h in g  minor is taken in conjunct ion  
w i t h  an a p p r o p r i a t e l y  r e l a t e d  teaching major .  The methods 
course in  mathemat ics  and student  teaching in computer 
science and/o r  mathemat ics  are r e q u i r e d .

T w e n t y - f i v e  hours,  in c l u d i n g  MATH 202,  MATH 203, MATH 
255,  MATH 256, MATH 257,  MATH 320,  MATH 351,  and MATH 353. 
Seven o t h er  courses may be e l e c t e d .

COURSE DESCRIPTIONS:

MATH 202 Ca lc u lus  and A n a l y t i c  Geometry I_. (4 cr . )
D i f f e r e n t i a l  and i n t e g r a l  ca lcu lus  of  the 
e l e m e n t a r y  f u n c t i o n s  w i th  associated a n a ly t i c  
geometry;  a p p l i c a t i o n s .  P r e r e q u i s i t e :  600-104
or s a t i s f a c t o r y  placement  score.  (See note on 
c r e d i t  in  6 0 0 - 2 01 . )

MATH 203

MATH 255

MATH 256

C a lc u lu s  and A n a l y t i c  Geometry 11. (4 cr . )  
Transcendenta l  fu n c t io n s ;  techniques of  
i n t e g r a t i o n ;  a p p l i c a t i o n s  sequences and ser ies.  
P r e r e q u i s i t e :  60 0 -2 02 .

_A S c i e n t i f i c  P rogrammi ng Language. (2FORTRAN:________________ ______________________
c r . )  A thorough in t r o d u c t i o n  to FORTRAN 
programming and the design of  e lementary  
a l g o r i t h m s .  Inc lud es  i n t e g e r ,  real  number, and 
a lphanumer ic  process ing :  one, two,  and three  
d imensiona l  a r r a y s ;  FORMATS; func t ions ;  
subprograms.  P r e r e q u i s i t e :  600-202.

I n t r o d u c t i o n  to  Computer Science (3 c r .) This 
course i s  designed to develop an understanding of  
the bas ic  concepts of  Computer Science. Topics 
i n c l u d e  problems s o lv in g ,  a l g o r i t h m i c  processes,  
c h a r a c t e r i s t i c s  and o r g a n i z a t i o n  of  computers,  
and programming in a higher  l e v e l  language using 
t echn iques  o f  good programming s t y l e .  The 
assignments i n c l u d e  a l a r g e  number of a p p l i c a 
t i o n s  in the p h y s i c a l ,  s o c i a l ,  l i f e ,  and manage
ment sc ien ces .
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MATH

MATH

MATH

MATH

257 In t r o  duct ion to Computer  Sci  ence 11 . (3 cr . )
th i s  course cont inues the  deve lopment  o f
d i s c i p l i n e  in the program d e s i g n ,  s t y l e  and
expression,  as we l l  as debugging and t e s t i n g  
begun in 600-256.  S tudents  a r e  in t r o d u c e d  to 
l arge programming p r o j e c t s  co ve r i n g  such topics  
as aspects of s t r i n g  p r o c e s s i n g ,  r e c u r s i o n ,  
i n t e r na l  s e a r c h / s o r t  methods,  s im p l e  data  
s t ru c t u re s ,  machine o r g a n i z a t i o n ,  and assembly 
language,  Algor i thm a n a l y s i s ,  documentat ion ,  use 
of subrout ines and o t h e r  t e ch n iq u es  used in 
advanced programming p r o j e c t s  are a lso s tud ied .

320 Li near A1 gebra I_. (3 c r . )  M a t r i c e s  and vector
space concepts. Systems o f  l i n e a r  eq ua t i on s ,  
m at r ic e s ,  d e te r m in a n ts ,  v e c t o r s  in 2 -  and 3-  
space, vector  spaces,  l i n e a r  t r a n s f o r m a t i o n s ,  
eigenvalues ,  and e i g e n v e c t o r s .  P r e r e q u i s i t e :  
600-202.

351 Data S t ru c tu res ,  S to rage  and R e t r i  e v a l . (3 cr. )
An in t roduc t ion  to  concepts  i n v o l v e d  in storage,  
r e t r i e v a l ,  and p rocess ing  o f  da ta  f o r  use in 
computer a p p l i c a t i o n s .  In c lu d e d  are s t ru c t u re s  
such as ar rays,  s t a c k s ,  queues,  l i n k e d  l i s t s ,  
t rees ,  and networks.  P a r t i c u l a r  emphasis is 
placed on design of  e f f i c i e n t  a l g o r i t h m s  t h a t  use 
these d i f f e r e n t  s t r u c t u r e s  f o r  v a r i o u s  processing  
needs. These in c lu d e  s e a r c h i n g ,  s o r t i n g ,  evalua
t ion of  a r i t h m e t i c  e x p r e s s i o n s ,  c o n s t r u c t i o n  of  
symbol t ab le s ,  and memory management.  P r e re q u i 
s i te :  600-251.

353 Computer Organ iza t i  on and Programmi ng. (3 cr.)
An in t rodu c t ion  to  b i n a r y ,  o c t a l ,  and hexadecimal  
number systems, and co nve rs ion s  from one system 
to another.  Data r e p r e s e n t a t i o n  and computer  
a r i t h m e t i c  procedures.  A thorough study o f  MIX 
assembly language programming,  i n c l u d i n g  actual  
programming e x e r c i s e s .  Also in c lu d e d  is  an over 
view of  computer s o f t w a r e  and hardware components 
and t h e i r  roles  in  a complex computer  system.  
Topics considered are a s se m b le r s ,  l o a d e r s ,  com- 
p i i r s ,  memory, m ic r o p r o g r a m m in g , m o n i t o r i n g ,  
gates,  adders,  c i r c u i t s ,  and a p p l i c a t i o n s  of  
Boolean algebra to c i r c u i t  a n a l y s i s .  P r e r e q u i 
s i te :  600-251 and a background in a lg eb ra .
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EDUC 313

EDUC 403

S ource :

Secondary School Teachi ng Methods i n Mathemat i  cs . 
(3 cr. )  For students who wish to be l i c e n s e d  to 
teach mathematics in Wisconsin secondary schools .  
Prerequis i te :  Junior standing and a p p r o p r i a t e
preparat ion in mathematics.

Student Teaching i n the Secondary Sc ho o l . ( 4 - 12  
cr . )  Supervised student t e ach ing  or i n t e r n s h i p s  
in the secondary school. Requi red f o r  a t e a c h 
er 's  l icense.  P re re qu i s i t e :  Sen i o r  s t an d in g ,
preregi  s t ra t ion with f a c u l t y  in E du ca t io n ,  w r i t 
ten cons ins t ,  and assignment by the f a c u l t y  in 
Education.  Offered on a pass-no c r e d i t  bas is  
only .

Department of Education, U n i v e r s i t y  o f  Wiscons in ,  
Green Bay.
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APPENDIX J

COMMENTS MADE BY LEADERS IN THE FIELD 
ABOUT THE GENERAL NATURE OF 
COMPUTER SCIENCE EDUCATION

Computer science courses (advanced programming) should be 
used as a f o r e ig n  language c r e d i t  a t  the high school .

1.  W i l l  be t r o u b l e  w i th  a separate depar tment  because of  
" T u r f " .

2.  Great  lack  of  s ta te  l e a d e r s h i p .
3.  Col l eges w i l l  drag t h e i r  f e e t  -  we have been teach ing

computers fo r  17 years in high school .

A good co ur se  in  d i s c r e t e  math would be much b e t t e r  than  a 
lousy course in c a l c u l u s .

Computer l i t e r a c y  i s  not par t  of  computer  sc ience but p a r t  
of  computer educa t ion .

There is too much d i f f e r e n c e  between smal l  schools and the 
l a r g e r  ones. Small  schools have 1-2 computers w i t h  an 
i n exp er ien ce d  teacher .  We have 20 Apple computers and teach  
Pasca l ,  Fo r t ra n  and assembler .  (No BASIC a t  a l l !  -  BASIC is  
f i n e  f o r  computer l i t e r a c y ,  not f o r  computer s c i e n c e . )

Problems: 1) Who w i l l  teach the teachers?
2) Educat ion majors and computer science majors competing
f o r  g rad es  in the  same c l a s s  i s  a l o u s y  i d e a  -  what  to  do?
3) P o l i t i c s :  What old high school courses must g ive  way to
make room f  or t  he computer science courses?

We must get  going on i t  soon.

1) The computer science program w i l l  lend to business and 
i n d u s t r y  "knowledge worker" p r e p a r a t i o n  r a t h e r  than Ph.D 
programs in computer science.  Hence should have d i f f e 
r e n t  goals.

2 )  The r ap id  change in the computer f i e l d  w i l l  make pre-  
c o l l e g e  courses d i f f e r e n t  than t r a d i t i o n a l  programs.  
P r e - c o l l e g e  programs w i l l  have to be " c o m p e t i t i v e "  w i t h  
u n i v e r s i t y  programs fo r  s k i l l s ,  knowledge,  and t i m e l i 
ness o f  i n f o r m a t i o n .  T r i c k l e  down courses won' t  work.  
I n s t i t u t e s  w i l l  be requ i red  y e a r l y  and computer  networks  
f o r  d a i l y  access w i l l  be a "must."
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3) The i n t r o d u c t i o n  o f  computer science programs w i l l  " i n 
crease"  the  shor tage  o f  teachers for  the short  run.
L i ke  the t e a c h e r  i n s t i t u t e s  of the 60 's ,  t eachers  w i t h  
computer  s k i l l s  w i l l  qu i ck ly  move on to jobs in i n d u s t r y  
and community c o l l e g e s .

No genera l  agreement  on t i t l e  "Computer Science." I t  means 
d i f f e r e n t l y  to schools and indus try .  We pr e f e r  the term  
" I n f o r m a t i o n  Systems" f o r  broad scope and computer sc ience  
for  t e c h n i c a l  concepts {systems programming, s i m u l a t i o n ,  
o p e r a t in g  systems,  e t c . )

How about  us ing "computer  and in fo rmat ion  science" in p lace  
of the term "computer  science"?

Special  c o n s i d e r a t i o n  in c e r t i f i c a t i o n  to job e x pe r ie nc e  
needs to be r e q u i r e d ,  so those computer teachers can 
approach the f i e l d  from both theory and a p p l i c a t i o n s  so both  
can be passed on to the  students .

Though computer  ed uca t io n  i s  a major area of  concern a t  the  
high school l e v e l ,  th e r e  are  many o t hers ,  c u r r i c u l a r  and 
n o n - c u r r i c u l a r .  For the fo reseeable  f u t u r e ,  money w i l l  
remain the key.  Even though the cost of  computers is lo w ,  
many schools  do not  have adequate l i b r a r i e s  and so f o r t h ,  
and these  s i t u a t i o n s  must be corrected.  Quite f r a n k l y ,  I am 
happy I don ' t  have to be the one to decide what to do and 
what not  to  do.

A more a p p r o p r i a t e  ca te g o r y  would be "I  don' t  know" on many 
q u e s t i o n s .

Co l leges  ha ven ' t  l e a r n e d  to separate computer science from 
math y e t !  So high schools won't for  a long t ime.
T h e r e f o r e ,  combine i t  w i t h  a l l  other subjects  meanwhi le .  
Even tua ly ,  some courses w i l l  be e l i m in a te d  and move to high  
schools as was the case w i t h  math.

A major  i ssue  i s  supply/demand v i s - a - v i s  s a l a r i e s  -  i d e a l l y ,  
strong t r a i n i n g  i s  d e s i r e d  fo r  teachers.  But,  when s t ro ng  
t r a i n i n g  l eads  to e x i t i n g  from teaching then resources are  
mi sdi r e c t e d .

I b e l i e v e  c e r t i f i c a t i o n  i s  appropr ia te  but as a m in o r ,  no t  a 
major f i e l d  a t  the p r e - c o l l e g e  l e v e l .  Teachers need to be 
more b r o a d l y  q u a l i f i e d .
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Without good development  in our schoo ls ,  k id s  w i l l  have only  
the j u n k - l i k e  BASIC t h a t  they p ick  up a t  Com pu ter lan d !

Question: What p a r t  w i l l  the C o l l e g e  Board AP exam p lay  in
the high school computer sc ience  courses in the f u t u r e ?

I see a t r e n d  in  s e c o n d a r y  s c h o o l s  back to  math and r e a d i n g  
s k i l l s .  S ta te  u n i v e r s i t i e s  are going to demand b e t t e r -  
prepared s t u d e n t s .  T h e r e  may n o t  be much t i m e  to  g i v e  to  
computer sc ience ,  e s p e c i a l l y  in r u r a l  schools .  The computer  
science job s i t u a t i o n  is  de s t in ed  f o r  a c o r r e c t i o n  w i t h i n  10 
years.  There w i l l  be emphasis on t h e o r e t i c a l  computer  
science.  Secondary schools may teach programming!
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APPENDIX K

COURSES WRITTEN IN BY LEADERS IN 
THE FIELD

Required Courses 

Problem Solv ing  and How to Teach

A course in how to teach programming (what  to s t re ss ,  
s t r u c t u r e  and documentat ion versus non, what languages when, 
how to best  e x p l a i n  c e r t a i n  concepts ,  e t c .  Just  because you 
can program does not mean you can teach someone else t o . )

A p r e l i m i n a r y  course in problem s o lv in g  methods and 
approaches.  Many people can ' t  program because they can' t  
d e f i n e  a p r o b l e m .  They have no b a s i s  f rom which to choose 
a method of  a t t a c k .

Computer L i t e r a c y

E va lu a t in g  Computer M a t e r i a l s

Twelves hours + / -  o f  an a p p l i c a t i o n s  d i r e c t e d  sequence to 
study s p e c i f i c  problem areas and techniques r e l a t e d  to 
computers .

At l e a s t  3 hours of  t e c h n ic a l  w r i t i n g / d o c u m e n t a t i o n  
t r a i  ni ng.

D is c r e t e  mathemat ics.

Ana lys is  of  A lgor i thms

E l e c t i v e  Courses

A course on using microcomputer  so f t w a re  ( i . e .  word 
process ing ,  v i s i  c a l c ,  e t c . )

Data communicat ions

Word processing f o r  the classroom

Secondary Educat ion Computer A p p l i c a t i o n s

Funct ional  Programming Languages

F i n i t e  S ta t e  Machines,  NP - Completeness,  Recursive Function  
Theory
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