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CHAPTER I 

INTRODUCTION

Computers have been used to  a s s is t  in  course in s tru c tio n  since  the 

mid-1960's. There are  many uses for th e  computer such as providing 

s e lf  paced tu to r ia l  in s tru c tio n , allowing for d r i l l  and p rac tise  in 

many su b jec ts , ca lcu la ting  the  s t a t i s t i c a l  re su lts  o f problems and 

experiments and sim ulating the e ffe c ts  o f phenomena whose concepts are 

d i f f ic u l t  to  teach in a le c tu re  se ttin g  (Bork, 1978). In general, 

stud ies have shown th a t studen t learning is  enhanced by computers. 

Edwards and assoc ia tes (1975) reviewed many research a r t ic le s  on 

computer use and student learn ing . In every case where computers were 

used as a supplement to normal in s tru c tio n , student achievement was 

increased. When computers were used as a su b s ti tu te  for normal 

in s tru c tio n , the  re su lts  were mixed: th ree  stud ies ou t of e ig h t in  a 

college se ttin g  shovred an increase in student achievement. A ll studies 

reviewed by Edwards indicated th a t i t  took less time for students to 

learn  course m ateria l i f  they used computers and two stud ies indicated 

th a t computers were more e ffe c tiv e  in enhancing learn ing  among lower 

a b il i ty  studen ts . Kulik and associates (1978) performed a 

m eta-analysis o f 59 stud ies on computer-based co llege  teaching and they 

concluded th a t computers had only a "modest" e f fe c t  on college teaching 

but te s t  scores were b e tte r  in the computer user group and they learned 

the m ateria l in  le ss  time. Kulik and assoc ia tes lumped a l l  of the data



on uses to g e th er and d id  n o t specify supplementary computer uses as 

separate from computers a s  the only method of in s tru c tio n . Both 

Edwards and Kulik did f in d  more e ffec tiveness in  elementary and 

secondary schools than a t  th e  college le v e l .  These s tu d ies  did not 

separate community co lleg es  from the r e s t  of higher education b u t from 

these r e s u l t s , one could presume th a t community co lleg e  students might 

p ro f it  more from computer use than s tuden ts in four-year in s t i tu t io n s . 

Conmunity co lleg e  students are  often lower in a b i l i ty ,  less  prepared 

academically and more unsure  of themselves than th e i r  cohorts in  the 

re s t of h ig h e r education. More supplemental m ateria l in  any form p lus 

the in s t r u c to r 's  help i s  more important to  community college s tu d en ts .

Aside from i t s  e ffec tiveness in enhancing lea rn in g , knowledge of 

computer u se  in  general h as become a v i t a l  issue in  th e  la te  20th 

century. As Andrews (1982) sta tes " in  th e  information/computer soc ie ty  

where inform ation is power and fu rther d if fe re n tia t io n  between th e  rich  

and the  poor hinges on inform ation, th e re  is  a growing recognition of 

the importance of widespread public understanding of computers." 

Technology has brought th e  price of microcomputers w e ll within th e  

range of many households and the cost w i l l  probably continue to  

decline. Fam ilies are a b le  to use microcomputers to  c a lc u la te , to  

store inform ation, to re c e iv e  information over telephone lin e s , and, of 

course, to  p lay  video games. "Whatever a person needs to  know and do 

with computers in order to  function in  our information-based soc ie ty "  

is  Martin and H eller's (1982) d e fin itio n  o f "computer lite ra c y "  which 

has been re fe rre d  to as " th e  next c r i s i s  in  American education."



The term, computer l i te ra c y , is  rap id ly  becoming the  topic o f the 

80's .  Journal a r t ic le s  and presentations a t  conference proceedings are  

r ich  with ideas on increasing the computer lite ra c y  of students from 

kindegarten through co llege . A few colleges are  in s is tin g  upon 

computer l i te ra c y  as a graduation requirement. Faculty computer 

l ite ra c y , strangely  enough, is  not discussed and researched as o ften , 

and the assumption seems to be th a t i f  facu lty  are given computer 

lite ra c y  courses, then computer usage is  assured.

Several s ta te s  or s ta te  agencies have begun to  give impetus to 

in s tru c tio n a l uses of the computer. In 1981, the V irginia Conmunity 

College System published an extensive and d e ta iled  master plan for i t s  

computing services^ Although the plan deals prim arily  with 

adm inistrative and data processing/ computer science cu rricu la  uses, i t  

does include a ten page section  on other academic app lica tions. This 

section on academic app lica tions d e ta ils  the c o n s tra in ts , b en efits , 

c r i t e r i a ,  and goals for "academic computing" and acknowledges problems 

of facu lty  in te re s t ,  costs (an important underlying fac to r in most of 

the considerations) and the a v a ila b ili ty  and adequacy of hardware and 

software. The academic app lica tions section  concludes with the general 

guideline th a t "early  a tten tio n  and p r io r ity  should be afforded 

proposals which are  d irected  to  areas most read ily  and widely 

susceptib le  to the uses and b en efits  of academic computing."

However, desp ite  the importance of computers to modern society , the 

educational advantages of computers and the assumed facu lty  computer 

lite ra c y , computers remain underu tilized  in education, espec ia lly  in 

the college classroom. More public schools are  responding by adopting



10
computer innovations, thus more students are coming to  college with 

some computer knowledge- e ith e r  from the public schools or from home 

computers. Many of these students may find th a t th e ir  colleges are not 

as up-to-date with new technology as the students themselves. Students 

may begin to  fe e l th a t they are being deprived of a fa n ta s tic  

technological resource th a t  could aid  th e ir  advancing education.

The opinion of many authors seems to  be th a t "faculty  development" 

w ill solve the computer use problem or th a t "technological determinism" 

w ill p rev a il. According to  Anderson e ta l  (1979), the la t t e r  concept 

proposes th a t i f  a technological innovation becomes av a ilab le , then i t s  

use can be v ir tu a lly  assumed because of i t s  e ffic ien cy  and th a t society  

"allows a technique to  become se lf-perpetuating  elim inating human 

choice (p. 228)." Some might thus argue th a t computer innovations are 

becoming accepted so rap id ly  th a t i t s  use is  to  be assumed and no 

research on p red iction  of adoption i s  necessary. However, A slin and 

DeArraan (1976) document many innovations in high schools th a t were 

never implemented or i f  implemented were quickly abandoned. Many of 

these innovations were technological in nature. M artellaro (1981) 

poin ts out th a t teachers a re  often skep tica l about innovations since 

they see them as the l a te s t  in a long lin e  of innovations th a t  have 

fa i le d . One could a lso  po in t to  in s tru c tio n a l te lev is io n - no one can 

doubt the impact of te lev is io n  on modern society , but i t s  use in 

education is  s t i l l  fa r from un iversal.

There are many fac to rs  other than those mentioned previously which 

may play a ro le  in determining whether computers w ill  be used 

in s tru c tio n a lly  or no t. As King (1975) s ta te s  in  h is  review of
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research re la tin g  to  computers in in s tru c tio n  -  " i t  i s  an tic ipa ted  tha t 

by iden tify ing  sp ec ific  variab les which have p o ten tia l for impacting on 

student or in stru c to r reactions toward CBI, the managers of computer 

based systems w ill be ab le  to  maximize the p o sitiv e  components and 

a lle v ia te  any negative fac to rs"  (p. 8 ).

King's review poin ts to  a common flaw in the l i te ra tu r e  -  very 

l i t t l e  actual research on variab les th a t a ffe c t in s tru c tio n a l computer 

use and more "armchair w riting ."  I t  is  the premise of th is  study tha t 

there is  a need for research on the re la tiv e  importance of these 

variab les. A study to  determine which variab les can best discrim inate 

between computer users and nonusers can be very useful in policy  

decisions regarding computer implementation. Also, since computer 

technology is  changing so rap id ly , the importance of these variab les 

may change over the years. This study can provide base l in e  data for 

la te r  rep lica tio n s  in order to  determine any change in  the 

discrim inating value of the variab les, which w ill be valuable in 

revising  guidelines fo r f a c i l i ta t in g  computer use.

The Problem and Research Questions

In order to  research the variables which influence the 

in s tru c tio n a l uses of the computer, the cu rren t s ta tu s  of computer use 

in  community colleges must be ascerta ined . One must know how availab le  

the hardware is  and how many facu lty  are  making use of i t .  With th is  

base lin e  data  av a ilab le , the problem statement th a t presents i t s e l f  

i s :  What c h a ra c te r is tic s  of the community college environment are  the 

b est discrim inators between facu lty  who cu rren tly  use computers in
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in s tru c tio n  and those who do not? These c h a ra c te r is tic s  can be 

a ttr ib u te s  of the  individual community co llege facu lty  member or the 

environmental context under which the facu lty  member is  working.

From th is  problem statem ent canes the general research questions 

which guide th is  study: (1) which of the environmental context

variab les are the b est d iscrim inators between community college facu lty  

who use computers ins true t io n a lly  and those who do no t, and are  these 

variab les b e tte r  p red ic to rs than the indiv idual facu lty  variab les? ;

(2) which of the individual facu lty  variab les a re  the b est 

d iscrim inators between community college facu lty  who use computers 

in s tru c tio n a lly  and those who do not, and a re  these variab les b e tte r  

p red ic to rs than th e  environmental context variab les?  Under the 

heading of "environmental context" are a c lu s te r  of variab les including 

perceived adequacy of computer f a c i l i t i e s ,  presence of opinion leaders, 

leve l o f adm in istrative  support, usefulness o f the softw are, 

com patability of software w ith hardware, and opportunity to  preview 

softw are. The "indiv idual fac u lty  member" heading a lso  co n s is ts  o f a 

c lu s te r  of variab les which include facu lty  a tt i tu d e  toward computers 

and toward innovations in g en era l, facu lty  knowledge of computer lo g ic , 

and facu lty  demographics such as sex, teaching experience, lev e l of 

tra in in g  with computers, experience with computer use, and tendency 

toward verbal or q u a n tita tiv e  o rien ta tio n .

An analysis o f which v a riab le s  within the c lu s te rs  o f variab les are 

the most important d iscrim inato rs can be of p ra c tic a l help to  

adm inistrators i f  these a t t r ib u te s  can be modified in a d irec tio n  

leading to  g rea ter computer adoption by fac u lty . R e a lis tic a lly , sane
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of the a ttr ib u te s  can not be a lte re d  but i t  would s t i l l  be w iser for 

the adm inistrator to  understand the importance of certain  a ttr ib u te s  

even i f  they could not be manipulated. Policy  decisions would thus be 

much more e ffe c tiv e  i f  the p red ic tiv e  value o f  computer adoption 

variab les were known. P ero it and Heidt (1982) were moving in  the right 

d irec tion  when they introduced a questionnaire fo r educational computer 

leaders which measured heeds, in te re s ts , and a tti tu d e s  of facu lty  

toward computers. Their questionnaire  would allow  adm inistrators to 

understand the strengths and weaknesses w ith in  th e ir  facu lty  and could 

be used in  planning e ffec tiv e ly  for educational computing. However, as 

with many other educational computing p u b lica tions, the questionnaire 

was not f ie ld  tes ted  on a population or used in  a case study, so i ts  

p red ic tive  effectiveness is  not known. Also, th e ir  questionnaire 

measures only a lim ited number of variables and does not a c tu a lly  

re la te  these variables to  whether or not the facu lty  w ill end up using 

computers in  th e ir  c lasses.

The community college s e tt in g  was chosen fo r  the study of th is  

problem. The ju s tif ic a tio n  fo r th is  choice, a s indicated e a r l ie r  in 

th is  chapter, is  based on research  evidence th a t  points to  the  

assumption th a t community co llege  students w il l  benefit more from use 

of supplemental computer in s tru c tio n  than studen ts in the remainder of 

higher education. Also, community college fa c u lty  are a more 

homogeneous group to study than 4-year co llege  or university  faculty . 

The la t t e r  group teach a wide range of courses from freshman through 

graduate level and many are more involved in  research than teaching. 

Community college faculty, on the other hand, have l i t t l e  research
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involvement and teach a narrow range of courses a t  the freshman and 

sophomore le v e l.

Theoretical Background 

Computer usage i s  an in structional innovation whose implementation 

might p a r t ia l ly  depend on a school's adm inistrative  organization, but 

u ltim ate ly , i s  a fac to r of the decision of individual facu lty  members. 

These po in ts must be incorporated in to  a theory which explains how 

in s titu tio n s  change in  response to the introduction of an innovation.

Of the four models of in s titu tio n a l change- c o n flic t or p o l i t ic a l ,  

o rgan izational, planned change, d iffu sio n - (D ill and Friedman, 1979) 

the most appropriate one for th is  study i s  the  d iffusion  of innovations 

theory. The theory proposes th a t decisions on innovations a re  made as 

the information about the innovation is  spread from i t s  source through 

specific  communication channels to the u n it th a t  w ill u ltim ate ly  adopt 

or re je c t the  innovation. This theory allows the "adopting u n it"  to be 

viewed as a college organization or as indiv idual faculty  members.

Since th is  research involves an innovation in  classroom teaching, the 

faculty  member w ill be considered the adopting u n it and the college 

adm inistration as a change agent. Communication of Innovations by 

Rogers and Shoemaker (1971) serves as the c la s s ic  tex t on d iffusion  

theory. They discuss in d e ta il ,  the major aspects of d iffu sion : 

a ttr ib u te s  o f the innovation, forms of communication, ro le  of 

f a c i l i ta to r s  (opinion leaders and change agen ts), time fac to rs  (rates 

of adoption), and c h a rac te ris tic s  of the "soc ia l system" in which the 

adopting u n its  operate. These aspects w ill be discussed in d e ta i l  in 

the next chapter.



15

Sample and Data Gathering Procedures 

The ta rg e t  population for the research was the fu ll- tim e  V irginia 

community co llege  facu lty  employed in co lleges which have implemented 

computer technology in the  classroom. Within these schools, there  a re  

facu lty  who use computers in s tru c tio n a lly  and others who do not.

A s t r a t i f i e d  random sample of facu lty  a t  the appropria te  colleges 

was asked to  complete a questionnaire  which was designed to  measure:

(1) aspects o f computer knowledge (computer operation and computer 

lo g ic ); (2) a tt i tu d e s  toward computers and toward in s tru c tio n a l 

innovations in  general; (3) demographic information (sex, years of 

teaching experience, courses/workshops oh computer u ses, verbal versus 

q u a n tita tiv e  o rie n ta tio n , ownership of a home computer); (4) facu lty  

opinions on th e  presence of opinion leaders and change agents on 

campus; and (5) facu lty  opinions on the adequacy of the  c o lle g e 's  

computer f a c i l i t i e s .  The variab les measured by the questionnaire  were 

used in a stepw ise discrim inant analysis to  determine which variab les 

were b e tte r  d iscrim inators of computer users versus nonusers. These 

variables would therefore  be the best p red ic to rs  as to  whether facu lty  

would use computers in s tru c tio n a lly .

L im itations of the Study 

This study was lim ited  in  i t s  g e n e ra liz a b ility  since i t  deals only 

with community college facu lty  and only in  one s ta te .  Another 

lim ita tio n  was th a t only one data gathering technique- the mail 

questionnaire- was used as the major source of da ta . Experimental
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m anipulation of variab les a ffe c tin g  computer adoption was not deemed to 

be fea s ib le  in terms of design , time, and finances. The nature of the 

information required did not lend i t s e l f  to  a s t r i c t l y  interview format 

since a tt i tu d e s  and knowledge a re  to be measured w ith a large 

population. The questionnaire  depended upon se lf-rep o rted  data as well 

as sub jec tive  opinions which presented another l im ita tio n .

D efin ition  o f Terms

Several terms w ill be used throughout th is  rep o rt o f the research 

and need to  be p rec ise ly  defined a t  th is  p o in t.

An innovation i s  an idea o r p ra c tis e  th a t is  perceived as being new 

by the individual considering i t  for adoption.

In s tru c tio n a l computer use re fe rs  to  any s itu a tio n  in which 

classroom in stru c tio n  or evaluation  is  e i th e r  a ss is te d  by or 

su b stitu ted  with a computer program. In s tru c tio n a l use does not 

include data  processing, word processing, and computer science courses 

since these areas s p e c if ic a lly  teach w ith and about computers.

Adopt is  a term used in  d iffusion  l i t e r a tu r e  to  denote a decision 

being made a t  some level o f organization to  implement and use an 

innovation. In th is  research , "adopting" w ill  be considered a decision  

to  use a computer in s tru c tio n a lly  as evidenced by previous or cu rren t 

use o f the computer on more than three occasions in  the  past two years.

Adopting u n it is  a term which always has to  be defined as the u n it 

of analysis th a t is  most appropriate  to  th e  innovation under study 

(D ill & Friedman, 1979). In th is  research , the adopting un its are  

individual community college facu lty .
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Opinion leaders a re  individuals in  a soc ia l system who are  the 

f i r s t  to  know of an innovation and try  to  exert influence to  cause 

others to  e ith e r  adopt or not adopt an innovation. Opinion leaders in 

th is  study are  facu lty  members who attem pt to  influence the decision to 

adopt in stru c tio n a l computer use.

A change agent is  a professional who is  ex ternal to the system and 

who influences a decision in a d irec tio n  desired by an organization 

(Rogers & Shoemaker, 1971). In higher education, th is  person might be 

a rep resen ta tive  of some higher adm inistrative leve l th a t seeks to  

cause a favorable decision about an innovation among facu lty . Since 

they are considered ’'ou tsiders”, change agents w ill  use opinion leaders 

to  accomplish th e ir  goals.

The so c ia l system is  a co llec tion  of u n its  which are "functionally  

d iffe ren tia te d  and engaged in jo in t  problem solving with respect to  a 

common goal” (Rogers & Shoemaker, 1971, p. 28). The "adopting un its"  

are  subsets of the so c ia l system.

A mainframe computer is  a large computer system capable of 

manipulating and sto ring  m illions of characters of information and can 

be accessed from a large number of term inals a t  remote loca tions. A 

mainframe computer is  sometimes ca lled  a "minicomputer."

A microcomputer, in  c o n tra s t, is  a small computer with more lim ited 

msnory (usually from 16000 to 128000 characters o f infom ation) and 

with an attached term inal and monitor screen. These are usually  

individual u n its  in one location .



CHAPTER I I  

REVIEW OF THE LITERATURE

Theory and R ationale 

Rogers and Shoemaker (1971) have th e  most d e ta iled  d escrip tion  of 

the d iffu s io n  theory but th e ir  emphasis i s  on a g ric u ltu ra l  and ru ra l 

socio log ica l examples. An excellen t review of d iffu s io n  theory in 

education i s  provided by D il l  and Friedman (1979).

The d iffu s io n  of innovations model explains change as occurring 

when an innovation e n te rs , spreads throughout a system and a decision 

about th a t  innovation i s  made by adopting u n its . D iffusion  theory 

emphasizes who (sources) says what (message) to whom (receiver) through 

what channels (medium) and to  what e f f e c t  (consequence) (Conrad,

1978). Elements of the d iffu sio n  process include th e  c h a ra c te r is tic s  

of the innovation, and th e  a ttr ib u te s  o f members of th e  so c ia l system

in which the  innovation i s  introduced. C h a ra c te ris tic s  o f the

innovation (which w ill be elaborated la te r )  are i t s  r e la t iv e  advantage, 

com patability , complexity, t r ia la b i l i ty ,  and o b se rv ab ility .

Communication channels a re  in terpersonal (probably m ost e ffec tive) or

mass media (in  higher education- jo u rn a ls , conferences, e t c . ) . Time 

factors include the ra te  o f adoption and whether knowledge of and 

adoption o f the  innovation is  early  or l a t e .  A ttrib u tes  of

18



19
members o f  the  social system include location w ith in  the so c ia l 

s tru c tu re , lev e l of education ( tra in in g ) , a t t i tu d e s  and values, degree 

of cosmopolitanism, and the  e f fe c t  of opinion leaders and change 

agents. Time factors and communication channels w ill  not be used in 

th is  study  which w ill concen tra te  on a ttr ib u te s  of the innovation and 

c h a ra c te r is t ic s  of members of the social system.

Rogers and Shoemaker d iscuss the a ttr ib u te s  of the innovation in  a 

lengthy b u t general way. M artellaro  (1981) has taken these a t t r ib u te s  

and app lied  them s p e c if ic a lly  to  computer adoption. She d iscusses the 

re la tiv e  advantage, o b se rv ab ility , t r i a la b i l i ty ,  complexity, and 

com parability of computer use. R elative advantage means th a t fac u lty  

would perceive  the computer to  be a b e tte r  supplementary means o f 

teaching than current methods being used with a p a rtic u la r  to p ic . The 

complexity o f computers make some facu lty  fe e l th a t  they could no t 

understand and operate one. O bservability i s  important because facu lty  

must be ab le  to see th e  e ffe c tiv e  re su lts  of teaching with a computer 

by observing a co lleague 's  c la s s . Here i t  would seem th a t the  concept 

of an "opinion leader" who u t i l i z e s  computers i s  very important. 

M artellaro spends most o f her time discussing the  a ttr ib u te s  o f 

com patability: how compatable is  the computer to  the facu lty s ' values 

and experiences? M artellaro  fe e ls  tha t some facu lty  are th reatened  by 

the computer and are a f ra id  i t  w ill  take away th e ir  jobs o r , a t  le a s t ,  

dehumanize the  education process. Some facu lty  have been disenchanted 

by the r e s u l ts  of using p a s t innovations and see the  computer as ju s t  

another innovation in  a long l i s t  of fa ilu re s . M arte lla ro 's  work, like  

tha t of many others i s  merely opinion based (probably from p r io r
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experience). U nfortunately these ca tegories were never tes ted  on a 

sample of fa c u lty , but these very a t t r ib u te s  may be p red ic to rs  of 

whether community college fac u lty  w ill  use computers in  th e ir  

classrooms. As such, they w il l  be u t i l iz e d  in  the design of the 

facu lty  questionnaire in th is  study. Even through these  a ttr ib u te s  are  

o f the computer innovation, the  facu lty  a re  the  ones who w ill designate 

th e ir  level o f importance. As D ill and Friedman (1979) s ta te ,  "the 

variab les characterizing  the  innovation i t s e l f  must be measured 

re la tiv e  to  each adopting u n i t ;  otherw ise, there  w ill  be no variance" 

(p. 429).

C h arac te ris tic s  of the adopting u n its  w ithin the so c ia l system can 

be seen re fle c ted  in  the research  questions l is te d  e a r l i e r -  a tt i tu d e s  

o f facu lty , education or tra in in g  (facu lty  knowledge of computers), 

presence of opinion leaders or change agen ts, and p o sitio n  in the 

so c ia l s tru c tu re  (demographic c h a ra c te r is tic s  of fa c u l ty ) .

Studies Related to  D iffusion Theory

Four p e rtin en t a r t ic le s  dealing with d iffu sio n  theory in  higher 

education are  by Kozma (1978), Evans (1967), Anderson and assoc ia tes 

(1979), and S tem  and asso c ia tes  (1976).

Kozma's l in e  o f research was to study the in i t ia t io n  of 

in s tru c tio n a l innovation and follow i t s  d iffu sio n  over severa l years (a 

longitudinal s tu d y ). U niversity  of Michigan facu lty  were se lec ted  from 

those who applied for a workshop on using classroom innovations. These 

se lec ted  facu lty  were ones who were viewed as "opinion leaders" by 

th e ir  peers. A fter two years the p a rtic ip a n ts  showed a s ig n if ic a n t
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increase in the number of innovations used in  th e ir teaching. The 

applicants fo r the workshop th a t were not selected  showed a moderate 

increase in use o f innovations (which was not sign ifican t) but there  

was no increase among the general facu lty  (in  other words, d iffusion  

had not occurred). Kozma's research had some lim ita tio n s , one being 

th a t perhaps two years is  not long enough to  observe d iffusion  

occurring. Also he only measured the number of innovations used- a 

facu lty  member who dropped an innovation to  pick up another would be 

counted as one who d id n 't  innovate. KOzna's research did not examine 

any variable except the spread of the innovation and d iffusion  theory 

postu lates many confounding variables as was discussed e a r l ie r .

However, th is  study is  one of the few th a t  attempts to  trace  the 

d iffusion  of innovation through an in s t i tu t io n .

Evans (1967) looked a t  facu lty  a tt i tu d e s  in a sing le  time frame 

ra ther than following the course of d iffu s io n . Evans studied the 

possible d iffusion  of in stru c tio n a l te lev is io n  (ITV) into a un iversity  

by concentrating on the psychological a tt i tu d e s  of faculty  toward ITV. 

He used Rogers and Shoemaker's c h a ra c te r is tic s  of the adoptor and 

soc ia l system to  explain the a ttitu d e s  of facu lty . Evans measured 

faculty  a ttitu d e s  using a m odification of Osgood's Semantic 

D iffe re n tia l, followed by interview s. His research found th a t faculty  

in  general were very se lf-assu red  about th e ir  in structional s k i l ls  and 

f e l t  that th e ir  present teaching methods were p a rticu la rly  su ited  to 

the courses they taught. Their image of themselves was of a professor 

lecturing in a small advanced c la ss , using the blackboard, assigning 

homework and occasionally  doing a demonstration. They ranked using ITV
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or o ther teaching machines near the bottom o f th e ir  l i s t  of p referred  

methods. Evans found th a t facu lty  in  general consider d isc ip lin e  

knowledge as a s u ff ic ie n t c r i te r io n  fo r facu lty  appointment but a re  not 

opposed to  learn ing  about other teaching methods. The image of facu lty  

presented here seems consisten t w ith the widely held view th a t facu lty  

a re  q u ite  conservative and tra d itio n -o r ie n te d . In another sec tio n , 

Evans compares a tt i tu d e s  of extermely pro-ITV and extremely anti-ITV 

p ro fesso rs. As might be expected, anti-ITV  facu lty  use the tra d itio n a l 

approach to in s tru c tio n , a re  more confiden t, a re  le ss  l ik e ly  to change, 

and any innovation th a t they adopt must f i t  in to  th e ir  "ordered 

w orld." The pro-ITV facu lty  tend to  be le s s  conservative , less  

t r a d itio n  o rien ted , less  se lf-a ssu red , more eager to  experiment, use 

more diverse studen t evaluations, and consider teaching methods to  be 

more important than do th e ir  co lleagues. For a l l  of th is  pro and a n ti 

research , Evans admits th a t facu lty  a re  a c tu a lly  d is tr ib u te d  along a 

continuum Where a ttitu d e s  become mixed and facu lty  th a t favor one 

innovation might oppose another. Evans seems to  go overboard in 

"pigeonholing" groups of a tt i tu d e s  in to  two categories! No evidence 

was given to  suggest th a t a tt i tu d e s  toward ITV (or computers) are  

a c tu a lly  re la te d  to  a ttitu d e s  about other item s. D ill and Friedman 

(1979) point out th a t Evans was a c tu a lly  using a "precursor to  actual 

adoption as the c r ite r io n  v a ria b le ."  In o ther owrds, the  facu lty  were 

not ac tu a lly  adopting ITV- th e ir  a tt i tu d e s  toward using ITV was what 

was measured. Evans* research, l ik e  th a t of Kozma, did not take in to  

account many constructs from the d iffu sio n  theory. However, Evans' 

research  does provide a stronger background fo r  looking a t  fac to rs 

involving facu lty  a ttitu d e s  which w ill be important in  th is  study.
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Stern and associates (1976) studied the adoption of a computerized 

l i te ra tu re  search serv ice  among Ohio S ta te  University facu lty . They 

developed a p ro file  o f adopters and nonadopters using c r i te r ia  of 

earlin ess  and lateness o f adoption, demographic variab les, a ttitu d e s  

(from sca les  of cosmopolitanism and o rien ta tio n  to  change), opinions 

regarding information sources for obtaining l i te ra tu re  c ita tio n s  and 

re la tiv e  c e n tra li ty . R elative c e n tra l i ty  re fe rs  to  the in d iv id u a l's  

re la tiv e  position  in the  peer group s tru c tu re  as determined by s e lf  

reported numbers of facu lty  that the individual (1) discusses research 

problems w ith , (2) obtains information about new teaching methods from, 

(3) considers to be a personal friend  and (4) considers to  be very 

innovative. In te re s tin g ly , a l l  v a riab les except for time of adoption 

were measured before th e  information se rv ice  was announced. Stern 

fee ls th a t  gathering data  only a f te r  adoption may create  a b ias in 

a ttitu d e s  among the adopters since they are  already "sold" on the 

innovation. Stern found th a t adopters placed grea ter value on 

professional journals and l i te ra tu re  searches than nonadopters but 

there were no d ifferences in  a ttitu d e  or demographic variab les. The 

time of adoption (early  versus la te) had no s ig n ifican t re la tio n sh ip  

with any o f the v a riab le s . Relative c e n tra l i ty  measurements were 

s ig n if ic an tly  d iffe re n t between adopters and nonadopters. Adopters 

were more "central" in  th e ir  social system since they gave 

s ig n if ic a n tly  more peer names for a l l  categories except for peers they 

considered innovative. S te rn 's  r e s u lts  challenge several aspects of 

d iffusion  theory generally  thought to  be important but were not 

s ig n if ic a n t factors in h is  study- demographic variab les, e a rlin e ss  or
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la teness o£ adoption, and a tt i tu d e s . Stern adm its, however, th a t h is  

population was very homogeneous to  begin with and the computer search 

serv ice had a "high adoptive p o ten tia l" - most facu lty  need l i te ra tu re  

searches anyway and the  serv ice  was free . The re la tio n sh ip  between 

c e n tra lity  and adoption i s  p redictab le  from d iffusion  theory which 

considers p o sitio n  in the soc ia l system and the e ffe c t of opinion 

leaders as important va riab les. Relative c e n tra li ty  could be an 

important variab le  a ffec tin g  whether community college facu lty  w ill 

adopt computer uses.

Anderson and a sso c ia te s(1979) discuss two theories th a t could 

explain why secondary school teachers accept or re je c t in s tru c tio n a l 

computing. One i s  the theory of technological determinism which 

proposes th a t  i f  a technological innovation i s  read ily  a v a ila b le , i t  

w ill  be u t i l iz e d . On the other extreme, l ie s  several th eo ries  which 

propose th a t many c u ltu ra l and sociological fac to rs determine whether 

technology w ill  be u t i l iz e d . Rogers and Shoemaker's d iffu sion  theory is  

given as one of these e c le c tic  positions. In f a c t ,  Anderson seems to 

re fe r  to  d iffu sio n  theory extensively in defin ing the constructs tha t 

he w ill use to  measure acceptance -  re jec tio n . The b rie f  

questionnaire, sent to  a l l  Minnesota secondary school math and science 

teachers, measured teacher a ttr ib u te s  (a ttitu d es toward new technology, 

amount of tra in in g  with computers, age, sex, adequacy of computer 

tra in ing  and number of years of teaching experience), fea tu res of the 

school/work se ttin g  (subject area, school s iz e , grade range) and 

community c h a ra c te r is tic s  (s ize , distance to technical resources). The 

researchers a lso  asked the teachers to give the number of computer
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term inals availab le fo r  students and whether the f a c i l i t i e s  were 

re a d ily  availab le  fo r  student use. A lso, they were asked i f  they had 

used computers in th e ir  c lasses and i f  they were c u rren tly  using than. 

The researchers found a strong re la tio n sh ip  between curren t computer 

use and the number o f ava ilab le  term inals and with the a v a ila b ili ty  

fa c to r . They then performed a m u ltip le  regression analysis of c u rren t 

computer use on 13 independent v a riab le s  (as l is te d  previously) and an 

an a ly sis  of discontinued use on the  13 variab les. Teachers ind ica ting  

no computer use were dropped from a n a ly s is . In the computer user 

group, the to ta l  variance explained was 33%; for the  discontinued 

u se rs , 18%. The b e s t p red ic to rs  of computer use were resource 

a v a i la b i l i ty ,  a t t i tu d e ,  tra in in g , tra in in g  adequacy, and d istance to  

techn ica l resources (s ig n if ic an t a t  th e  .001 le v e l) . These were 

followed by the v a riab le s  of grade range, teaching experience, c i ty  

s iz e ,  and school s iz e  (s ig n ifican t a t  the  .05 le v e l) . The re s u lts  

in d ica te  th a t computer a v a ila b ili ty  i s  the sing le  most important 

v a riab le  but accounts fo r only h a lf  o f the explained varia tion  with 

a t t i tu d e  and tra in in g  explaining most o f the other h a lf .  They conclude, 

th e re fo re , th a t technological determinism is  not an adequate 

explanation for computer adoption. This study takes in to  account more 

of th e  possib le  p red ic to rs  of computer use than any of the other 

s tu d ie s . These p red ic to rs  are re la te d  d ire c tly  to  the  constructs o f 

the d iffu sio n  theory w ith the poss ib le  exception of "resource 

a v a i la b i l i ty ."  Anderson’s  research a lso  employs the  same design and 

an a ly sis  tha t is  proposed for th is  research  except fo r the ta rg e t 

— population . As such, i t  has the same lim ita tio n s th a t  were discussed
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e a r l ie r  in  th is  paper. In te re s tin g ly , Anderson does not explain why 

only cu rren t users and discontinued users were included and non-users 

were elim inated. A more appropriate  d is t in c tio n  would seem to be 

cu rren t users compared to  discontinued users/nonusers or a comparison 

among a l l  th ree groups.

Other Related Studies

Studies on the  variab les a ffec tin g  computer implementation f a l l  

in to  two ca tego ries: (1) those w ith data  based on surveys of 

in s t i tu t io n s  and th e i r  facu lty ; and (2) those representing opinions of 

authors as to  what i s  preventing g rea te r  computer use (presumably from 

personal experience). By f a r ,  the  g re a te s t  p a r t  of the l i te ra tu r e  

f a l l s  in the second category. The only data  based surveys are by 

Rockart and Scott-Morton (1975) and the  CONDUIT survey (Johnson, 1977).

The CONDUIT nationwide survey of department heads revealed th a t the 

major reasons fo r lack  of computer use were; (1) lack o f tra in in g  

(32%); (2) lack of equipment (22%); (3) lack of funds (12%); (4)

lack of time (12%); (5) lack of in te r e s t ;  and (6) no app lica tions 

(10%). In te re s tin g ly  in sp ite  o f a l l  o f the uses of computers, 10% of 

department heads f e l t  there  was no app lica tions in  th e ir  d isc ip lin e ! 

Several "reasons" on the CONDUIT l i s t  a re  constructs of the d iffu sion  

theory. Lack of time and in te re s t  implies a tt i tu d e s . Lack of 

app lica tions implies no perceived re la t iv e  advantage to  the computer, 

and lack of tra in in g  (education) i s  a so c ia l system a t t r ib u te .  The 

re s u lts  a re  a lso  in te re s tin g  since the most commonly assumed reasons 

for lack of computer use are  lack of proven effec tiveness and antipathy
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toward computers but these responses were not evident in the survey 

(except possibly for the 10% giving "lack of in te re s t" ) . Johnson 

cautions (and r ig h tfu lly  so) th a t one should be carefu l in in te rp re tin g  

the re su lts  since other factors might s t i l l  be important in many 

s itu a tio n s .

As a p a rt of a lengthy questionnaire , Rockart and Scott-Morton 

sampled faculty  (152) nationwide and asked them to  rank each of fiv e  

groupings as to  how much of an obstacle  each one presented to the 

adoption of ten forms of computer in s tru c tio n a l uses. The ranking in 

order of most to  le a s t  severe of an obstacle were: (1) funding; (2)

facu lty  a tt itu d e s ; (3) technology e ffec tiveness; (4) student 

a tt i tu d e ;  and (5) adm inistration a tt i tu d e s .  For some reason, the 

tabulated re su lts  were not included. This is  unfortunate because the 

magnitude of d ifferences within the order of the "obstacles" can not be 

determined. The authors are su rprised  th a t facu lty  a ttitu d e s  rank 

ahead of technology effectiveness -  the CONDUIT survey found facu lty  

a tt i tu d e  to be less  important. Again, facu lty  a tt i tu d e s  and technology 

effectiveness (re la tiv e  advantage) a re  d iffusion  theory constructs.

This survey had i t s  lim ita tions in  th a t respondents had to  choose from 

a l i s t  of only five  items with no subcategories.

One general research a r t ic le  of in te re s t  does not study computer 

use, but innovations in  general. A slin and DeArman (1976) examine the 

adoption and abandonment of classroom innovation in  public schools as 

i t  re la te s  to  c h a ra c te ris tic s  of the innovation and of the schools.

They found th a t schools most often  abandoned innovations th a t were 

complex, expensive, d i f f ic u l t  to  adm inister and required changes in the
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ex is tin g  s tru c tu ra l framework. Possibly fo r these reasons, there  was a 

g rea te r adoption o f c u rric u la r as opposed to  technological 

innovations. School enrollment and per pupil expenditures were 

l in e a r ly  re la ted  to  the  number of innovations used. The s iz e  variab les 

re la te  somewhat to  th e  cosmopolitan construct in  the  so c ia l system.

The d i f f ic u lty  with technological innovations seems to  involve the 

complexity a t t r ib u te  of the innovation.

The non-research based compilations of possib le  variab les generally  

f i t  in to  one of Johnson's fiv e  or Rockart and Scott-M orton’s  f i r s t  

th ree  ca tego ries . Funding problems a re  mentioned by Grimm (1978) who 

s e p c if ic a lly  mentions the high co st of an off-campus time-shared 

computer (costs of computer time and telephone c a l ls  can become 

p ro h ib itiv e ) . Grimm also  l i s t s  as variab les a ffe c tin g  computer use:

(1) in s tru c to rs  may fe e l threatened by the computer; (2) large 

amounts o f time may be required to  prepare programs as compared to  

o ther teaching methods; and (3) lo g is tic s  problems- lack o f enough 

term inals, computer down time, and phone lin e  problems. L indquist 

(1977) d iscusses f iv e  obstacles to  curriculum development which, 

although w ritten  from an in stitu tion -w ide  perspec tive , has m erit when 

considering variab les th a t a ffe c t computer adoption. His categories 

a re : (1) in e r t ia -  p o lic ies  and budgets are  geared to  m aintaining

ex is tin g  p ra c tise s ; (2) tra d itio n a l  so c ia liz a tio n -  facu lty  teach the 

way they were taught; (3) inadequate inform ation; (4) tra d itio n a l  

departmental s tru c tu re s  and the reward s tru c tu re ; and (5) fear of the 

unknown. Again, most of these categories are  so c ia l system variab les 

(a tt itu d e s , education, and position  in the so c ia l s t ru c tu re ) . Rockart
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and Scott-Morton (1975) although g iv ing  no evidence fo r th e ir  l i s t  

include e ig h t fac to rs th a t w ill tend to  minimize the amount o f new 

technology adopted. Most of the e ig h t fac to rs  re la te  to  the  one area

of facu lty  a tt i tu d e s  and are: (1) the  research o rien ta tio n  of

facu lty ; (2) the need to  learn a new d is c ip lin e ; (3) fac u lty

laz iness; (4) f in an c ia l s tre ss  in  a diminished student market; (5)

inherent facu lty  conservatism; (6) the  "teach i t  my own way" 

syndrone; (7) facu lty  being too overloaded with other d u tie s ; and 

(8) unionization tending to minimize changes in work ro le s .

The one variab le  th a t  has been discussed more than any o ther has 

been fac u lty  a tt i tu d e s  toward innovation. Most of L in d q u ist's  and 

Rockart and Scott-M orton's variables f i t  th is  category. Jay (1981) 

anphasizes facu lty  fea r o f the computer (which he c a lls  

"computerphobia") as a variab le  in h ib itin g  computer use. He considers 

i t ' s  cause to  be the fa i lu re  of fac u lty  to  keep up with the  rapid 

increase in  technological advances. Several authors have pointed out 

tha t fac u lty  have so many denends on th e ir  time (research, developing 

courses, grading papers, serving on committees, e tc .)  th a t  i t  is  

d i f f ic u l t  fo r thorn to  find  enough time to  develop computer programs.

In a broader sense, as Jay concludes, many facu lty  are  not even able to 

keep up w ith the technology. Ja y 's  "cure" for computerphobia is  for 

faculty  to  use the computer enough so th a t they have the con tro l and 

confidence which comes from understanding the technology. But how do 

they accomplish th is  "understanding" i f  they d o n 't  have the time? 

Parkhurst (1977) s ta te s  th a t some o f the  res is tan ce  to  computer 

innovations cones because of a lack o f facu lty  knowledge. In many
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cases, facu lty  fe e l th a t e x is tin g  computer programs need to  be modified 

but they d o n 't  know how to  do i t  ( th is  i s  where a lo ca l "expert" 

programmer would be inva luab le !). Parkhurst recommends a "computer 

awareness program" (apparently courses, seminars, or workshops) where 

facu lty  lea rn  the  s tre n g th s , weaknesses and lim ita tio n s  o f computers. 

Parkhurst a lso  recommends learning the following basic  top ics: 

computer lo g ic , flow charting, branching techniques and computer 

languages. He says th a t a l l  faculty  do not need to  know how to  w rite  

programs, bu t they do need to  be knowledgeable enough to  communicate 

with a programmer about th e i r  needs. American Education magazine 

(1979) mentions several co lleges and NSF funded seminars th a t t r a in  

teachers (prim arily  pub lic  school teachers) in  computer use. Courses 

fo r college facu lty  a re  no t mentioned bu t presumably they could be 

conducted by w ith in -co llege  seminars and workshops. The magazine quotes 

an NSF survey th a t found 40% of co llege graduates have some knowledge 

of computers but only about 10-20% of co llege facu lty  know enough to 

use them in  the  classroom.

Stannary of the L ite ra tu re  

The measurement of many constructs o f the d iffu sio n  theory has 

seldom been done in one study  in an educational s e t t in g . Kozma (1978) 

attempted to  follow the d iffu sio n  of innovations in a un ivers ity  

facu lty  but found no increase  in adoptions. Anderson e ta l  (1979) in a 

study th a t i s  very sim ila r to  the one proposed here , measured severa l 

a ttr ib u te s  th a t  a ffec t d iffu sio n  and used m ultip le regression  analy sis  

to  determine which variab les were b e tte r  p red ic to rs  o f computer use and
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discontinued use. Anderson's th e o re tic a l bases were technological 

determinism and soc io log ica l change whereas th is  study is  based only on 

th e  d iffusion  theory (one of the many soc io log ica l th e o r ie s ) . Other 

s tu d ie s , although not measuring many d if fe re n t  aspects of d if fu s io n , 

s t i l l  provide strong evidence for th e  inclusion  o f these constructs  in 

the present study. Evans (1967) did a d e ta ile d  study of facu lty  

a tt i tu d e s  toward a technological innovation ( in s tru c tio n a l te lev is io n ) 

and Stem  e ta l  (1976) po in t to the importance of re la tiv e  c e n tra l i ty  as 

a socia l system co n stru c t in the d iffu s io n  theory.

Several authors (Johnson, 1977; Rockart and Scott-M orton, 1975; 

Grimm, 1978; L indquist, 1977; Aslin and DeArman, 1976) analyzed the 

re la tiv e  importance o f many fac to rs which could a ffe c t the adoption of 

computers. Support fo r  the  importance of these fac to rs canes from the 

fa c t  th a t many of the same fac to rs were found in  several d if fe re n t  

s tu d ies . Almost a l l  o f  these fac to rs  a re  found included in  the 

d iffu sion  theory c o n stru c ts . The most conmonly l is te d  fac to rs  seemed 

to  involve some a tt i tu d e  of the facu lty  but lack of equipment (cost 

fa c to rs ) , lack of tra in in g , and a t t r ib u te s  of the innovation 

(effectiveness, complexity) were a lso  prominently mentioned. These 

major groupings of important fac to rs  mentioned in  th is  summary w ill  be 

developed as the independent variab les in th is  study.



CHAPTER XXI 

METHODOLOGY

Population and Sampling 

The V irginia Community College System includes 23 colleges 

employing 1838 f u l l  time facu lty  members in  a l l  d isc ip lin es  (AAUP,

1983). The number o f f u l l  time facu lty  enployed a t  each co llege  and 

the percentage of females among th e ir  ranks is  given in Table 3 .1 . A 

m ajority  of the TOCS facu lty  hold the  m asters degree and very few have 

a doc to ra te . A survey of co llege catalogues of four colleges employing 

around 25% of the  to ta l  facu lty  found th a t 76.2% of the facu lty  held 

the masters degree, 14.5% had le s s  than a m asters and only 9.3% had a 

doc to ra te . Almost a l l  facu lty  a re  teaching facu lty  with no research  

involvement.

The computer f a c i l i t i e s  w ithin  the  TOCS include 4 regional IBM 4341 

mainframe computers. Terminals a re  ava ilab le  a t  th e  local co llege  

(usually IBM 3270 or TELEX 278 models) which are  connected by phone 

lin e s  to  the n eares t regional computer. The computer runs the MUSIC 

software package (McGill U niversity System for In te rac tiv e  Computing) 

which i s  r e la tiv e ly  easy to  use , provides several programming 

languages, and can support a v a rie ty  o f d if fe re n t uses. The system 

seems to  be used p rim arily  by data  processing and computer science 

studen ts . The number of ex is tin g  term inals in the colleges p r io r  to

32
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TABLE 3 .1

FACULTY NUMBER AND COMPUTER FACILITIES 
IN THE COLLEGES OF THE VCCS

In s t i tu t io n
Faculty
Number

%
Female

MUSIC
System

# of 
Micros

Micros 
in '84

Northern V irg in ia  CC 496 48 120 269 68
Tidewater CC 262 38 174 26 —

J .  Sargeant Reynolds CC 150 48 64 88 52
Thomas Nelson CC 123 30 27 27 31
V irginia Western CC 113 41 38 12 —

Central V irg in ia  CC 68 35 28 22 20
John Tyler CC 75 40 42 36 10
Danville CC 70 27 26 10 1
New River CC 56 44 15 27 25
Southwest V irg in ia  CC 57 30 15 45 46
Piedmont V irg in ia  CC 55 42 — — ■ —

Virginia Highlands CC 52 39 30 11 4
wytheville CC 47 42 22 19 28
Blue Ridge CC 46 26 32 5 18
Southside CC 40 30 18 62 12
Paul D. Camp CC 30 32 16 11 6
Mountain Empire CC 44 18 10 0 0
Dabney S. Lancaster CC 24 36 13 15 7
Germana CC 28 50 9 8 0
Patrick Henry CC 31 52 26 20 15
Rappahannock CC 27 27 6 24 9
Eastern Shore CC 11 33 0 16 0
Lord Fairfax  OC 34 — 17 12 18
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1984 are  given on Table 3 .1 . T his data on computer f a c i l i t i e s  came 

from an in te rn a l repo rt compiled by the procurement o ff ic e  o f the 

VCCS. Eastern Shore Corrmunity College is  shown as having no term inals 

in to  the MUSIC system and data  was not a v a ila b le  for Piedmont V irginia 

Corrmunity C ollege. All other co lleges are hooked in to  the  MUSIC 

system. The number of computers outside o f th e  MUSIC system are  

assumed to  be some model of microcomputer (except for Northern V irginia 

Coranunity College which is  known to  have the  TICCIT in s tru c tio n a l 

computer system ). These numbers for the 23 colleges are  a lso  shown in 

the  ta b le . The l a s t  column in  th e  tab le  in d ic a te s  the ad d itio n a l 

number of microcomputers th a t th e  colleges purchased in 1984. During 

the  sunmer of th a t 'y e a r ,  the V irg in ia  General Assembly re leased  a large 

sum o f money to  be used by co lleg es  for updating and rep lacing  

equipment as w ell as for the purchase of high technology equipment.

The high number o f  purchases by so many of th e  colleges in  ju s t  one 

year is  probably a ttr ib u ta b le  to  these ad d itio n a l s ta te  funds. 

Apparently, only Mountain Empire Corrmunity College has no 

microcomputers. Germana Community College seems to have a low number 

o f micros (8) fo r the size o f th e  school and again , data fo r  Piedmont 

V irg in ia  Community College i s  no t availab le .

The ta rg e t population fo r t h i s  study included a sample o f f u l l  time 

facu lty  (excluding data p rocessing , computer sc ience, and word 

processing d isc ip lin e s) employed in colleges th a t  u t i l iz e  computers in 

in s tru c tio n . To iden tify  these  co lleges, l e t t e r s  were sen t to  the 

Deans of In s tru c tio n  a t  22 co lleg es requesting an estim ate o f the 

number of th e ir  facu lty  who used computers to  supplement th e ir
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in stru c tio n . Three colleges reported no in stru c tio n a l computer use and 

in two o thers, the number was so low th a t  i t  did not seam p rac tic a l to  

include the colleges in the study. Two colleges fa ile d  to  respond to 

several in q u iries . Tidewater Community College was se lec ted  for p i lo t  

te s tin g  of the questionnaire , so th a t the  study involved faculty  in 

f if te e n  co lleges.

After receiving permission from the f if te e n  college presidents to 

sample th e ir  facu lty , the Deans of In stru c tio n  were asked in a second 

l e t t e r  to  compile a l i s t  of faculty  who used computers in  th e ir  

teaching. A matching random sample of facu lty  who did not use 

computers was made from the facu lty  l is t in g s  in the college 

catalogues. These' facu lty  were chosen from within the college and 

d iv ision  of the computer users whenever possib le . When th is  procedure 

was not possible in some of the sm aller schools and d iv is io n s , facu lty  

were randomly se lec ted  from the same d iv is io n  or d isc ip lin e  in sim ilar 

sized colleges. The sample thus rep resen ts a s t r a t i f ie d  random sample 

in time since the number of faculty  who use or do not use computers 

w ill  change from one academic year to another.

S tra tif ic a tio n  of the sample by school s iz e , and academic 

d isc ip lin e  was considered but discarded. One might hypothesize th a t 

the s ize  of the school would a ffe c t the  number of computer users 

because of the cosmopolitanism aspect o f d iffusion  theory which 

p red ic ts th a t more users would be found in  larger schools located in 

urban areas. This does not seem to be the case in the V irginia 

community colleges. Some of the most ac tiv e  colleges in  terms of 

academic computing are the smaller ones- Paul D. Camp Community
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College, V irg in ia  Highlands Community College, Rapahannock Community 

College, and Southwest V irg in ia  Community College. On the other hand, 

sm aller schools such as Southside V irg in ia  Community College, Blue 

Ridge Community College, and Patrick  Henry Community College a re  not 

using computers in  too many non-data processing a re as . Although la rg e r 

schools such as J .  Sargeant Reynolds Community College and Northern 

V irg in ia Community College a re  making some use of computers in 

in s tru c tio n . Tidewater Community College and V irg in ia  Western Community 

College are  not in  any g re a t numbers. Therefore, s t r a t i f ic a t io n  by 

school s ize  would not compensate fo r underrepresentation from sm aller 

schools and might, in f a c t ,  overcompensate. S tra t i f ic a tio n  by academic 

d isc ip lin e  would have another inherent problem. Community college 

facu lty  can not be conveniently divided in to  t ra d i tio n a l  d isc ip lin a ry  

groups because of the la rg e  number of occupational/technical fac u lty . 

The issue of measuring th e  d isc ip lin a ry  variab le  w il l  be discussed 

la te r  in  th is  chap ter.

The questionnaire  to  measure v a riab les  th a t a f fe c t  computer 

adoption was assembled by the researcher. Content v a lid ity  was 

determined by seeking the  expertise  o f doctorate lev e l facu lty  a t  

Tidewater Community College who have been very ac tiv e  in  using 

computers in  th e ir  c la s se s . They were asked for input on the 

appropriateness and comprehensiveness o f the items and any suggestions 

on wording. They were q u a lified  to  judge whether the  questionnaire  

items were rep resen ta tiv e  of the "universe" of a l l  items measuring the 

a ttr ib u te s  and a tt i tu d e s  mentioned in  Chapter I .
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R e lia b ility  was determined from the re s u lts  of a p i lo t  study. A 

small sample o f facu lty  a t  Tidewater Community College was tested  using 

the  questionnaire . Results of th is  study was used to  re f in e  the 

questionnaire  before sending i t  to  the sample. The items on the 

questionnaire concerning a tt i tu d e s  toward computers had already been 

p i lo t  te s ted  by Ellsworth and Bowman (1982). They u t i l iz e d  a l i s t  o f 

17 questions w ritten  by Ahl in 1976 to  measure the general p u b lic 's  

a tt i tu d e  toward computers. E llsw orth and Bowman f i r s t  te s te d  the 

instrument on a favorable population (computer science students) to  

determine the d irec tio n  of a favorable response on a l l  item s. Over 50% 

of the  population had to  be in  agreement w ith a statem ent about 

computers before i t  would be included in  the instrum ent. The 

questionnaire  was then administered to  a general biology c la ss  and 

re te s te d  in one month. The te s t - r e te s t  r e l i a b i l i ty  was .85 and 

in te rn a l consistancy on the f i r s t  t e s t  using c o e ff ic ie n t alpha was 

.77. As expected, the  group scored s ig n if ic a n tly  lower than the more 

favorable computer science group (p < .01).

A fter receiving the recommendations of the computer expert facu lty  

a t  Tidewater Community College, analyzing the re s u lts  o f the p i lo t  

study and receiving recommendations from the d is se r ta tio n  advisor, the  

questionnaire was revised once more and ty p e-se t a t  the P rin t Shop a t  

Tidewater Community College. The questionnaires were then d is tr ib u te d  

to  the facu lty  sample by mail along with a cover l e t t e r  and a stamped 

re tu rn  envelope. I n i t i a l  mailing and followup techniques were 

m odifications o f D illm an's (1978) "Total Design Method." A followup 

reminder postcard was mailed one week a f te r  the i n i t i a l  m ailing. A
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second followup a f te r  two weeks consisted  of a l e t te r  appealing for the 

re tu rn  of the replacement questionnaire which was enclosed with another 

stamped re tu rn  envelope. A fter four weeks, a th ird  followup le t t e r  was 

m ailed. This l e t t e r  presented a stronger appeal, contained a personal 

f i r s t  name or nickname sa lu ta tio n , and included a replacement 

questionnaire  and a stamped re tu rn  envelope. Six weeks a f te r  the 

i n i t i a l  m ailing, phone c a l ls  were made to  personal acquaintances on the 

facu lty  of ten of the  f i f te e n  co lleges. These indiv iduals were asked 

to  ta lk  to  the nonrespondents a t  th e ir  co llege and try  to  convince them 

to  re tu rn  the questionnaire . These ind iv iduals a lso  hand delivered 

another replacement questionnaire  and a stamped return  envelope.

E th ica l safeguards were not a strong fac to r in th is  research since 

sub jec ts  were not being manipulated by treatm ents. The respondents 

were reasonably c e r ta in  th a t the goal of the research was re la ted  to 

th e ir  use of computers by merely reading the questionnaire  items. They 

did n o t, however, know th a t  th e ir  responses would be used as possible 

p red ic to rs  of whether they used computers or no t. The questionnaire 

items were constructed so th a t the  wording was as value n eu tra l as 

p o ss ib le , thus elim inating  researcher b ias and lack of support by 

non-users in the sample.

Instrum entation

The questionnaire was assembled to  measure the following 

a t t r ib u te s :  (1) fac u lty  a tt i tu d e s  toward computers; (2) facu lty

innovativeness; (3) knowledge of computer log ic ; (4) presence of 

opinion leaders and change agents; (5) adequacy of computer
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f a c i l i t i e s ;  and (6) facu lty  demographics. A b r ie f  ra tio n a le  and a 

l is t in g  of questionnaire  items by construct category follow s. The 

questionnaire  with a l l  of the following items i s  reproduced in the 

Appendix. A ll items involving a L ikert sca le  were placed in  one 

section fo r the convenience of the respondent.

Faculty a tt i tu d e s

Chapter I I  enphasizes th a t facu lty  a tt i tu d e  toward an innovation is  

a variab le  re la te d  to  the adoption or nonadoption of the innovation 

according to  the d iffu sio n  theory. A se r ie s  of 17 opinion statem ents 

comprising Ellsworth and Bownnan's (1982) "B eliefs about Computers" 

scale  were included and facu lty  were asked to  check on a 5 -level L ikert 

scale  the degree to  which they agree or d isag ree . Responses on items 

indicating  a p o s itiv e  a tt i tu d e  were given higher po in t values so th a t a 

score of 17 (17 x 1) re flec ted  the lowest negative a t t i tu d e  score and a 

score of 85 (17 x 5) indicated the h ighest p o sitiv e  a tt i tu d e  score.

The 17 items are  l is te d  below.

A person today cannot escape the influence of 
computers

Computers are  beyond the understanding of the 
typ ica l person

C redit ra tin g  data  banks are a worthwhile use of 
computers

Our country would be b e tte r  o ff  i f  there  were no 
computers

Computers make m istakes a t  le a s t  10% of the time.

Computers are  a to o l, ju s t  l ik e  a hammer or la th e .

Computers w ill improve health  ca re .
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Someday I w ill  have a computer or a computer 
term inal in  my home.

Programmers and operators make mistakes bu t 
computers a re , fo r the  most p a r t ,  e rro r f r e e .

Computers slow down and complicate sim ple business 
operations.

Computers w ill  improve law enforcement.

A computer may someday take my job.

Computers is o la te  people by preventing normal 
so c ia l in te rac tio n s  among u se rs .

I t  is  possib le  to  design computer systems which 
p ro te c t the privacy  of data .

Computers w il l  replace lo w -sk ill jobs and c rea te  
jobs needing specia lized  tra in in g .

Computers w il l  improve education.

Computers w il l  c rea te  as many jobs as they  
e lim ina te .

Faculty  innovativeness

To assess the use of classroom innovations in general, the facu lty  

were asked:

Not including laboratory c la sse s , which o f  the 
following teaching methods or techniques have you used 
a t  any time in  th e  p ast 5 years? Place a check mark 
in  the  blank next to  each category tha t you have 
used. Please add any methods th a t  you have used tha t 
a re  not on the l i s t .

a .  transparencies or Kodachrcroe s lid e s
b . videotapes or movies
c . classroom demonstrations
d . f ie ld  t r ip s
e .  student d iscussion groups
f .  term papers, w ritten  re p o rts , or essays
g . lecture
h . student self-paced techniques
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i .  student contracted learning
j .  o ther methods or approaches (please l i s t )

This item assumes th a t  greater use of innovations in the classroom

in  the past i s  an ind icato r of a more positive  a tt i tu d e  toward 

innovation.

Faculty knowledge

Knowledge of computer operations are  measured here and a lso  as the 

"level of tra in ing" aspect of facu lty  demographics. The ra tio n a le  for 

including computer knowledge is  th a t  innovations d iffu se  slowly through 

an untrained soc ia l system according to  Rogers and Shoemaker (1971). 

This knowledge w ill be assessed by a  b rie f  s e t  of m ultip le choice 

questions about computer logic and flowcharting. These five  m ultiple 

choice questions are l is te d  in order o f increasing complexity. Because 

of the amount of space required, these  items are p rin ted  only on the

questionnaire in  the Appendix as items 40 through 44.

Opinion leaders and change agents

Rogers and Shoemaker (1971) have indicated th a t opinion leaders and 

change agents are  a ttr ib u te s  of the  soc ia l system th a t a ffe c t the  

d iffusion of an innovation. An opinion leader, as defined in  Chapter I 

i s  a member o f the so c ia l system th a t  influences a decision to  adopt an 

innovation- in th is  case , the facu lty  member's colleagues. Change 

agents are  individuals outside of th e  faculty th a t attem pt to  influence 

an adoption decision- here they a re  represented by the college or TCCS 

adm inistration . These a ttr ib u te s  were presented as two questions to 

which the facu lty  responded on a L ik e rt scale to  the  f i r s t  one.
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The adm inistration  of my co llege  i s  supportive of 
computer use in the  classroom.

At your co lleg e , how many of your colleagues with 
which you a re  personally  acquainted, a re  using 
computers fo r in s tru c tio n a l purposes in  th e ir  c lasses  
or labs? (do not count computer science or data  
processing facu lty )

Adequacy of the f a c i l i t i e s

Anderson e t  a l  (1979) found th a t "resource amount" and "resource 

a v a ila b ili ty "  were the most s ig n if ic a n t variab les in  p red ic ting  

computer use. The a v a i la b i li ty  of a technological innovation is  a 

fac to r  of the complexity and t r i a l a b i l i t y  a tt r ib u te s  of the innovation 

according to  the d iffu sio n  theory.

In th is  study, a v a i la b i li ty  i s  opera tiona lly  defined as having an 

adequate number of computer term inals (the exact number dependent on 

the lev e l of in s tru c tio n a l computer use) and adequate knowledgeable 

a ssis tan ce  both to  students a t  the term inals and to  facu lty  in  th e ir  

programming ta sk s . The adequacy of computer f a c i l i t i e s  is  assessed by 

asking the respondent f iv e  questions from which they w ill  answer on a 

L ikert sc a le .

The computing f a c i l i t i e s  a t  my co llege are  rea d ily  
ava ilab le  fo r use by try studen ts .

The number o f MUSIC term inals and microcomputers 
a t  th is  college a re  adequate fo r the number of 
studen ts who need them.

My students a re  able to  g e t enough help from the 
s ta f f  or student workers in order to  do th e ir  
assignments on the computer.
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The location  o f microcomputers and MUSIC term inals a t 
th is  college and the times th a t they a re  av a ilab le  are 
adequate for the  number of students who need them.

There are  ind iv iduals in my co llege  th a t  a re  
experts in computer use and I can g e t a ss is tan ce  from 
them whenever I need i t .

Another fac to r concerning f a c i l i t i e s  th a t  i s  unrelated to  hardware 

and personnel support, i s  the adequacy of the  softw are. Unlike audio 

and video c a sse tte  tapes, computer tapes and floppy disks w il l  only run 

on the machine fo r which they have been form atted. I f  a facu lty  member 

has software ava ilab le  for an Apple computer and h is  co llege  has only 

IBM PC computers, he w ill  not be able to  use th e  software. Also, i f  

the hardware and software were compatable, fac u lty  might no t use 

computers in  th e ir  c lasses  i f  they did not l ik e  the content or 

p resen ta tion  o f the m ateria l in the  av a ilab le  softw are. To measure 

these v a ria b le s , facu lty  were asked to  respond "yes" or "no" to  the 

f i r s t  question below, and on a L ikert scale  on the other two questions.

Have you had an opportunity to  preview any 
computer software th a t i s  availab le  fo r your teaching 
fie ld ?

Generally, the software th a t is  av a ilab le  for use 
in  my d isc ip lin e  w ill  run on the microcomputers a t  
th is  co llege .

I could e ffe c tiv e ly  u t i l i z e  the software on the . 
market in the courses th a t  I teach.
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Faculty demographics

Demographic variab les of the facu lty  th a t might a ffe c t computer use 

include sex, years of teaching experience, verbal versus q u an tita tiv e  

o r ie n ta tio n , lev e l of tra in in g , s ize  of the co llege , ownership of a 

home computer,  and perceived usefulness of availab le  computer 

softw are. Sex, although not found to  be a s ig n if ic a n t p red ic to r by 

Anderson e t  a l  (1979), should be included as a variab le  in  th is  study 

since other research ind icates th a t i t  could be an important variable 

in some se ttin g s .

The number of years of teaching experience is  a so c ia l system 

variab le  th a t seems to be overlooked in  most stud ies but might be a 

s ig n if ic an t va riab le . Opinion is  divided on whether longevity in 

teaching w ill enhance or in h ib it  computer adoption. Years of 

experience usually  tra n s la te s  to facu lty  rank in  the VCCS which a ffe c ts  

position  in  the soc ia l system. Anderson e t  a l (1979) s ta te s  th a t 

longevity is  often  associated with r ig id i ty  and res is tan ce  to  

innovations, but sen io rity  can also provide access to  preferred  

geographic locations (cosmopolitanism) or preferred courses (some 

advanced courses may tend to  use computers to a g rea te r e x te n t) . The 

facu lty  sample was asked to  l i s t  the number of years of teaching 

experience in  public schools (K through 12), community co lleg e (s) , 

4-year colleges or u n iv e rs itie s , and to ta l  teaching experience. 

Longevity in each of these experience categories might be a fac to r in 

determining whether the facu lty  member would use computers 

in s tru c tio n a lly .
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Another facu lty  demographic variab le  that could possib ly  a ffe c t 

adoption of computers i s  the  faculty member's academic d isc ip lin e . 

Studies in d ica te  th a t computers are used more often  in  in struction  by 

facu lty  in science, mathematics, and business and le s s  often by facu lty  

in  humanities and soc ia l science. Unfortunately, th e re  is  no way to  

conveniently code for the academic d isc ip lin e  v a ria b le . Even i f  a 0 or 

1 coding were used for 2 d isc ip lin ary  groupings, community colleges 

have a high number of occupational program faculty  fo r which a 

designation would be a rb itra ry  and w ith no research to  support i t .  The 

c lo ses t th a t one could g e t to  assessing the d isc ip lin e  variable would 

be to  measure the faculty  member's o rien ta tio n  toward e ith e r  verbal, 

cognitive preference or q u a n tita tiv e , an a ly tica l preference. The 

former s ty le  would be more c h a ra c te r is tic  of humanities and soc ia l 

science facu lty  and the l a t t e r  more c h a ra c te r is tic  o f mathematics, 

science, and business facu lty1. This assessment a lso  has the advantage 

of being ab le  to  measure more subtle d ifferences in  o rien ta tion  in  the 

math-science-business and the  hum anities-social science groups.

Although sca les  were av a ilab le  to measure cognitive versus an a ly tica l 

s k i l l s ,  they were too lengthy to be included in an e f f ic ie n t  

questionnaire. The only re s o r t  remaining was to construct a se rie s  of 

L ikert scale  item s. The respondent was asked to p lace himself along a 

continuum on the items which asked him about h is verbal or q u an tita tiv e  

o rien ta tio n . The 4 items included in the  questionnaire to measure th is  

variable  are l is te d  below.

On standardized te s ts ,  I  usually scored higher on 
the verbal sections than on the q u an tita tiv e  sec tions.
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In my co llege  coursework, I was more successful in  

mathematics and science courses than in  English and 
h is to ry  courses.

I tend to  consider m yself as more oriented  toward 
words and ideas than toward numbers and computation.

My academic d isc ip lin e  deals more w ith an a ly tic a l 
or mathematical concepts than verbal o r other 
cognitive concepts.

Higher scores on item s 1 and 3 and lower scores on items 2 and 4 

indicated a verbal o rie n ta tio n  and th e  opposite would be true  of 

q u a n tita tiv e  o r ie n ta tio n . The coding was arranged so th a t the verbal 

scores would be high and q u an tita tiv e  scores would be low. The lowest 

q u a n tita tiv e  score would be 4 (1 po in t on each of 4 q u estio n s), the 

highest verbal score would be 20 (5 p o in ts  on each o f 4 q u estio n s), and 

the neu tra l p o in t would be 12 (an average of 3 p o in ts  on each o f 4 

questions). These four questions were p i lo t  te s ted  on a facu lty  sample 

a t  Tidewater Community C ollege. Out o f 33 respondents, only 2 had a 

score of 12 and only 4 had adjacent scores of U  and 13. The mean of 

a l l  scores below 12 (quan tita tive) was 8 .4  (N = 13) and the mean of a l l  

scores above 12 (verbal) was 15.9 (N = 1 9 ). a t - t e s t  indicated th a t 

the d iffe rence  in the means was s ig n if ic a n t a t  the 1% lev e l. The mean 

of the 7 English and so c ia l  science fac u lty  was even h igher, 17 .4 , but 

the mean of th e  9 science and mathematics faculty  was 8.9  (sim ilar to 

the means o f "under 12" sc o re s ) . Only 3 faculty  on the  sample o f 33 

gave 3 or 4 "undecided" scores and only 6 gave inconsis ten t scores 

(high or low on both verba l and q u a n tita tiv e  q u estio n s). These re su lts  

seem to in d ica te  that these  questions can adequately separate facu lty  

tendency toward verbal o r q u an tita tiv e  o rien ta tio n .
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The degree of tra in in g  in  computer use, both formal and informal, 

can be a fac to r in  whether computers are used in s tru c tio n a lly  or not. 

Education lev e l, according to  Rogers and Shoemaker (1971) i s  a very 

important so c ia l system variab le  th a t a ffe c ts  d iffu sion . As mentioned 

previously, innovations d iffu se  slowly through an untrained soc ia l 

system. In th is  case , education i s  in terp reted  to  mean tra in in g  in 

computer use, since overa ll education level is  sim ilar fo r a l l  

respondents and would probably not be a s ig n if ic a n t fac to r . Faculty 

were asked to  respond to the following question th a t was designed to 

determine what kinds of educational experiences the respondent has had 

with a computer.

Have you engaged in  tra in in g  or acquired knowledge 
(through courses, workshops, independent study) about 
computers or computer use in education? I f  the answer 
is  "yes", please give the number of CREDIT HOURS for 
courses and the  number of CLOCK HOURS for workshops, 
seminars, or independent study, in each of the 
following computer subject a reas.

(1) computer use in  your d isc ip lin e
(2) business data processing
(3) fundamental computer knowledge
(4) uses o f computers in education
(5) computer science
(6) other (please specify)

The e ffe c t of school size  i s  re la ted  to  cosmopolitanism which is  a 

d iffusion  theory construct th a t re fe rs  to  individuals .who have 

reference to  outside sources by exposure, tra v e l, e tc . (Rogers & 

Shoemaker, 1971). Cosmopolitan individuals have been shown to  accept 

innovations a t  a higher ra te  than o thers. There is  a tendency to 

associate  cosmopolitanism with larger population centers s ince  there is
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greater a c c e ss ib il i ty  to  technological as well as informational 

resources (Anderson e t  a l ,  1979). One could p red ic t th a t sm aller 

community colleges (invariably  in sm aller communities in V irginia) due 

to  th e ir facu lty  s ize , would be less  l ik e ly  to be exposed to new 

innovations and have fewer opinion leaders or "in-house" computer 

experts. School size cannot be entered as a variab le  in the 

discrim inant analysis since the faculty  sample was constructed so th a t 

there would be an equal number of users and nonusers from each co llege 

regardless o f s iz e . The e ffe c t  of school s ize  can be determined , 

a lte rn a te ly  by calcu lating  the  percentage of computer users to to ta l  

facu lty  in  a l l  15 colleges and then comparing these numbers in re la tio n  

to  college s iz e .

The respondents were asked i f  they had a personal computer a t  

home. Use o f a computer in  in struction  might be affected  by whether or 

not the facu lty  member has had p rio r experience by using a 

microcomputer a t  home. This person may have had no formal tra in in g  or 

any programming knowledge bu t has used h is  home computer with 

commercial software and appreciates i t s  p o te n tia l.

The facu lty  sample were asked i f  they had used a computer in  the 

past two years for noninstructional academic uses such as word 

processing, fo r preparing handouts and t e s t s ,  or in  computing and 

sto ring  student grades. The ra tiona le  fo r th is  variab le  is  th a t 

faculty  who have used a computer for any of these uses might be more 

lik e ly  to use the computer in  classroom in stru c tio n .
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S ta t i s t ic a l  Analysis 

The s t a t i s t i c a l  an a ly sis  was performed by using stepwise 

discrim inant analysis (Wilks method) in  the SPSSX s t a t i s t i c a l  package. 

Use or non-use of computers in in s tru c tio n  was the nominal dependent 

v a ria b le . The 18 v a ria b le s  discussed under the "Instrum entation" 

section  were the independent v a riab le s  which attempted to  separate  or 

d iscrim inate  between computer users and non-users in the facu lty  

population.

Non-users were coded as "1" and users coded as "2". The coding of 

the 18 independent v a riab le s  for d a ta  en try  were performed as follow s:

1. F aculty  a ttitu d e s  toward 
computers

2. F acu lty  innovativeness

3. Knowledge of computer 3. 
log ic/progr amming

4. Presence of change 4.
agents

5. Presence of opinion 5.
leaders

6. Adequacy of computer 6.
f a c i l i t i e s

7. Opportunity of preview 7.
software

8. Does software run on 8.
co llege computers?

T ota l po in ts on L ikert 
scaled items in 
d irec tio n  of p o sitiv e  
a t t i tu d e s ,  (items 11-27 
on the questionnaire)

Number of innovations 
used in p ast 5 years, 
(item 10)

Number of questions out 
5 answered co rrec tly  
(items 40-44)

L ik e rt score on 1 item 
(item 30)

Number of colleagues 
using the computer 
(item 4)

T o ta l poin ts on L ikert 
scaled items in the 
d ire c tio n  of adequacy 
(items 31-35)

No = 0; Yes = 1 
(item 6)

L ik e rt score on 1 iten  
(item 36)
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9. Could softw are be used 9.
e ffec tiv e ly ?

10. N oninstructional 10.
academic computer uses

11. Sex

17. Level of tra in in g

18. Ownership o f a home 
computer

11.

12-15. Years o f teaching 12. 
experience

16. Verbal vs q u a n tita tiv e  16, 
o rien ta tio n

17.

18.

L ikert score on 1 item 
(item 39)

No = 0; Yes = 1 
(item 2)

0 for male; 1 fo r female 
(item 8)

Number of years of 
experience in pub lic  
schools, community 
co lleges, 4-year 
co lleg es , and to ta l  
experience

Total po in ts on L ikert 
scaled items in the  
d ire c tio n  of verbal 
o rie n ta tio n  (items 
28-29 and 37-38)

Total number ind icated  
(item 7)

No = 0; Yes = 1 
(item 3)

With only two groups to  d isc rim ina te , a sing le  d iscrim inant 

function is  produced. In the  stepwise method, the v a riab le  th a t is  

b e s t  able to separa te  or d iscrim inate  between the two groups is  

se lec ted  and e n te rs  the function  f i r s t .  Then other variab les are  

se lec ted  one a t  a  time based on th e ir  a b i l i ty  to  fu rth e r  d iscrim inate  

using information not already availab le  in  the previous variab les. 

L a te r, a v a riab le  might be dropped from the  d iscrim inant function i f  

i t s  information about group d ifferences i s  already av a ilab le  in the 

o ther v a riab les . This se lec tio n  procedure continues u n t i l  la te r  

variab les no longer make a s ig n if ic a n t con tribu tion  to  d iscrim inating  

th e  two groups. A specified  sign ificance  level of 0.05 was the lev e l
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th a t the calculated p a r t ia l  F ra t io  of the variab le  must meet before i t  

can en ter into or be removed from the discrim inant function. This 

significance level is  achieved by specifying the  p robability  lev e l a t 

which a variable would enter the function (PIN = .05) and the 

p robab ility  level a t  which the variab le  would be removed from the 

function (POUT = .0 6 ). When variab les can no longer meet th is  

c r i te r io n , inclusion of variables ceases and the  surrmary s t a t i s t i c s  are 

given.

In order to  avoid possible rounding o ff  e r ro rs , fau lty  estim ates, 

and inaccurate c la s s if ic a tio n s , a tolerance lev e l of .01 was s e t .  The 

PIN, POUT, and to lerance levels are  more r e s t r ic t iv e  than the defau lt 

c r i t e r i a ,  thus producing a more rigorous evaluation of the variab les.

Sunmary

A sample of V irg in ia community college facu lty  a t  15 colleges was 

se lec ted  in which approximately h a lf  had used computers in th e ir  

in s tru c tio n . The deans of in stru c tio n  a t  these colleges were 

instrumental in providing a l i s t  of facu lty  who had used computers in 

th e ir  teaching. The sample was mailed a questionnaire which was 

designed to  measure variab les which could possib ly  discrim inate between 

users and nonusers of computers. This questionnaire had previously 

been examined by computer user doctorate  facu lty  and p ilo t te s ted  a t  a 

community college. E ffic ien t followup techniques were employed to  

insure a high response ra te .
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The variab les th a t  were measured were those included as major 

constructs of the d iffu s io n  of innovations theory which was the  theory 

which guided th is  study. These variab les included the following 

environmental con tex t v a riab les: presence of change agents and opinion

leaders; adequacy of computer f a c i l i t i e s ;  adequacy and usefulness of 

ava ilab le  computer softw are; and opportunity to  preview computer 

softw are. The a t t r ib u te s  associated  with the indiv idual fac u lty  member 

included sex, years o f teaching experience, a tt i tu d e  toward computers, 

innovativeness, knowledge of computer programming, level of tra in in g , 

verbal versus q u a n tita tiv e  o rie n ta tio n , non instructional academic 

computer usage, and ownership of a home computer.

The data was analyzed by stepwise d iscrim inant analysis using 

Wilks method in an attem pt to  discover the variab les which when taken 

together could b e s t d iscrim inate  between facu lty  who used computers 

in s tu rc tio n a lly  and those who did not.



CHAPTER IV 

ANALYSIS OF RESULTS

Composition of the Sample 

Questionnaires were mailed to  a sample of 528 facu lty  members.

Later i t  was learned th a t 19 of these facu lty  had l e f t  the co llege or 

were on leave of absence. Thus, only 509 questionnaires were 

delivered , and re tu rn s were received from 458 facu lty . Three faculty  

responded but declined to  p a rtic ip a te  in  the study and two responded 

th a t they had been adm inistrators for two years and had not taught in 

the classroom. Seven questionnaires were not useable due to the  fac t 

th a t they did not ind icate  whether they had used computers 

in s tru c tio n a lly  {item number 1 on the questionnaire). Useable 

responses were received from 446 facu lty . Only 51 facu lty  fa ile d  to 

respond which was only 10% of the to ta l  number of de liverab le  

questionnaires. According to  the l i s t  received o rig in a lly  from the 

deans, approximately h a lf o f the nonrespondents were computer users. 

Apparently there was no b ias among the nonrespondents in  reference to 

th e ir  in stru c tio n a l computer usage.

In the useable sample of 446 facu lty , there were 212 computer users 

and 234 nonusers. The d is tr ib u tio n  of these two groups by academic 

d isc ip lin e  within each college and the to ta ls  for each d isc ip lin e  is 

shown in  Table 4 .1 . The d isc ip lin es  with the la rg es t number of
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computer users were mathematics (38), business (31), accounting (20), 

English (21), a ll ie d  health  (17), e lec tro n ics  (16), engineering (13), 

occupational programs (13), and nursing (11). Several d isc ip lin es  are 

represented almost equally  in the 2 groups. Other d isc ip lin es  show a 

d isp roportionate ly  high number of computer users (chemistry, 

accounting, engineering, e le c tro n ics , and a ll ie d  h e a lth ) . A few 

d isc ip lin es seem to have a d isproportionate number o f facu lty  who don 't  

use computers (biology, English, a r t s ,  psychology, and nursing).

There are reasons fo r th is  d isp roportiona lity  from an o rig in a l 

sample with an almost equal balance. The 51 nonrespondents, although 

balanced by computer use or nonuse, were not balanced by d isc ip lin e . 

There was also no balance of d isc ip lin es  in the 19 nondeliverable and 7 

nonuseable questionnaires. Another factor seemed to  be the accuracy of 

the o rig in a l l i s t  of computer users th a t the deans compiled. Data from 

returned questionnaires indicated th a t the deans would occasionally  

l i s t  a  faculty  member as a computer user when the facu lty  member's 

response indicated that th is  was not the case . Also, sane respondents 

indicated th a t they had used computers even though the dean did not 

include them on h is l i s t .  These facu lty  had been o rig in a lly  selected  

randomly as being nonusers since they had not appeared on the dean 's 

l i s t  o f computer users.

Table 4.2 l i s t s  the names of the  15 colleges in the sample and 

gives the number of fu ll-tim e  facu lty  a t the college in  1983, and the 

percentage of the  facu lty  who use computers. This percentage is  

somewhat conservative since the computer usage of nonrespondents and
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TABLE 4.2

PERCENTAGE OF COMPUTER USING FACULTY 
IN THE 15 COLLEGES

College
Faculty
Number Percentage

V irginia Highlands GC 52 44
Danville CC 70 16
Central V irg in ia  OC 68 28
Blue Ridge CC 46 22
Piedmont V irg in ia  CC 55 27
Patrick  Henry CC 31 16
Rappahannock OC 27 28
Dabney S. Lancaster CC 24 29
Paul D. Camp CC 30 23
w ytheville CC 47 30
Thomas Nelson OC 123 12
V irginia Western CC 113 10
J . Sargeant Reynolds CC 150 11
Southwest V irg in ia  CC 40 20
Northern V irg in ia  CC 496 13

Overall Average 15
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unuseable respondents is  not included and there may be a few more 

computer-using fac u lty  who were not included in the sample because the 

deans did not include th e ir  name on the l i s t .  The lowest percentage of 

computer users (11-13%) was a t  the  four la rg e s t co lleges in the 

sample. The nearest percentages to  these were two 16% values. One was 

a t  one of the sm aller co lleges and the o ther a t  a middle sized 

co llege . I f  the fu ll- t im e  fac u lty  numbers a t  the four la rg e s t co lleges 

(882) were subtracted from the VCCS to ta l  (1388) the  remaining 506 

facu lty  would s t i l l  include h a lf  of the computer users in the W3CS 

(106).

R esults of the  Discriminant Analysis 

Stepwise discrim inant an a ly sis  revealed 9 variab les th a t met the 

s t a t i s t i c a l  c r i te r ia  fo r contribu ting  to  the d iscrim ination  o f computer 

users from nonusers. The variab les  are  l is te d  in Table 4.3 in the 

order th a t  they en tered  the d iscrim inant function along with th e ir  

computed standardized canonical d iscrim inant function c o e ff ic ie n t. The 

mean scores of the computer user group and the nonuser group fo r the 18 

variab les along with the  o vera ll mean i s  given in  Table 4.4. The 

percentage of cases c o rre c tly  id e n tif ie d  was 70.45%. The percentage of 

computer users c o rre c tly  id en tifie d  was 74.6% which was b e tte r  than the 

percentage of nonusers co rrec tly  id en tifie d  (65.9%). The d iscrim inant 

analysis was also run using the  d e fau lt c r i t e r i a  for PIN, POUT, and 

to lerance. This an a ly sis  y ielded  14 usefu l variab les but a percentage 

of cases co rrec tly  id e n tif ie d  o f 71.59% was only s l ig h tly  more than 1% 

higher than the percentages achieved using the more s tr in g en t
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TABLE 4.3

VARIABLES ENTERING AT EACH STEP IN THE DISCRIMINANT 
ANALYSIS AND THEIR CANONICAL COEFFICIENT

Step Variable Canonical
C oeffic ien t

1 Opportunity to  preview software .49869
2 N oninstructional academic computer use .31003
3 Ownership of a microcomputer .33724
4 Could software be used e ffe c tiv e ly .23361
5 Level of tra in in g .28865
6 Community co llege teaching experience -.23438
7 Verbal versus q u a n tita tiv e  o rien ta tio n -.19903
8 Compatability o f software with hardware .33060
9 Presence of opinion leaders -.32205
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TABLE 4.4

MEANS FOR THE NONUSER AND USER GROUPS 
WITH GRAND MEAN FOR THE 18 VARIABLES

V ariable Nonusers
mean

Users
mean

Grand
mean

N oninstructional academic computer use 43.7% 69.3% 57.2%
Ownership of a microcomputer 23.0% 50.8% 37.7%
Number o f colleagues using computers 10.2 12.8 11.5
Opportunity of preview software 63.0% 87.9% 76.1%
Level o f tra in in g  (in  hours) 40.0 136.5 90.9
Percentage of males 41.3 49.6 45.7
Public school teaching experience 3.0 2.0 2.5
Community college teaching experience 12.6 10.8 11.7
Four year college teaching experience 2.7 2.2 2.4
Total teaching experience 15.8 14.1 14.9
Number o f d if fe re n c t teaching techniques used 6.9 6.8 6.85
A ttitude toward computers (80 po in t scale) 65.3 68.0 66.7
Verbal versus q u a n tita tiv e  orientation** 13.83 13.88 13.85
Level o f adm in istrative  support* 4.08 4.14 4.11
Adequacy of computer fa c ili t ie s * * 14.75 14.12 14.42
Presence of opinion leaders* 3.96 3.81 3.88
Compatability of software w ith hardware 3.56 3.89 3.73
Could softw are be used e ffec tive ly* 3.32 3.75 3.55
Knowledge o f computer logic (5 questions) 3.21 3.83 3.54

* 5 p o in t L ikert sca le
** 20 po in t L ikert sca le
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c r i t e r i a .  The percentage of computer users c o rre c tly  id e n tif ie d  was 

75.9% (only 1.3% higher than the s tr in g en t c r i te r ia )  and the  percentage 

of nonusers c o rre c tly  id en tifie d  was 66.8% (only a 0.9% g a in ) .  The 

add itional 5 variab les  d id  not increase the d iscrim ination  between the 

two groups appreciably. Table 4.5 l i s t s  the 15 oolleges and the 

percentage o f cases c o rre c tly  c la s s if ie d  fo r each one. Half of the 

co lleges had a  percentage th a t was s im ila r to  the o v e ra ll percentage. 

However, th ree  co lleges (Danville Community C ollege, Paul D. Camp 

Community C ollege, and Northern V irg in ia  Community College) had lower 

co rrec t c la s s if ic a tio n  percentages while fiv e  co lleges (Blue Ridge 

Community C ollege, P atrick  Henry Community C ollege, C entral V irginia 

Community College,' Southwest V irginia Community C ollege, and Northern 

V irg in ia Community College Annandale Campus) had higher than average 

percentages. Most of these  varian t percentages came from colleges with 

small sample s iz e s  and the  d ifferences among the percentages might not 

be th a t im portant. The only large co llege samples with departures from 

the overa ll percentages were from the Northern V irg in ia Community 

College campuses and C entral V irginia Community College. The s ize  of 

the indiv idual college samples are  generally  too low to  perm it a 

separate  d iscrim inant analysis on each one. The la rg e s t co llege 

samples are from Thomas Nelson Community College (37), V irg in ia  

Highlands Community College (41), and Northern V irg in ia  Community 

College Annandale Campus (49), but even these numbers are  only 2 to  2 

1/2 times la rg e r  than the number o f independent v a riab le s . A 

discrim inant ana ly sis  was performed on the Northern V irginia Community 

College Annandale sample and 11 variab les were included in the



62

TABLE 4.5

PERCENTAGE OP CASES CORRECTLY IDENTIFIED 
IN THE 15 COLLEGES

College Percentage

V irginia Highlands CC 69
Danville OC 59
Central V irg in ia  OC 84
Blue Ridge CC 79
Piedmont V irg in ia  OC 74
P atrick  Henry CC 91
Rappahannock CC 71
Dabney S. Lancaster CC 71
Paul D. Camp CC 57
w ytheville CC 69
Thcmas Nelson CC 70
V irgin ia Western OC 70
J .  Sargeant Reynolds OC 74
Southwest V irginia CC 88
Northern V irginia OC 63
Northern V irginia OC Annandale 75

Overall Average 70.45
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discrim inant function . Table 4.6 l i s t s  these 11 variables in the order 

of en try  and th e ir  canonical c o e ff ic ie n t. The a s te risk  ind icates the 4 

variab les th a t were the same as those in the to ta l  sample. The other 7 

variab les replaced the remaining 5 variab les in  the la rg e r sample. The 

percentage of cases correctly  id en tified  was 88.5% for computer users, 

73.9% for nonusers, and 81.6% o v e ra ll. Most o f the means for the 18 

independent variab les were sim ilar in the Annandale sample and the 

to ta l  sample. However, 45.6% of the  Annandale respondents were male as 

opposed to  57.1% in the to ta l sample, and there  was a g rea te r 

discrepancy between the two groups in  terms of computer tra in in g . 

S p ec ifica lly , there  was less d ifference  between the groups a t  Annandale 

(55 hours for nonu'sers; 99 hours fo r users) than in the to ta l  sample 

(40 and 136).

Discussion of Results 

The research questions as posed e a r l ie r ,  asked whether a ttr ib u te s  

of the facu lty  themselves or the academic environment under which the 

faculty  members a re  working would be the most important in  predicting 

in stru c tio n a l computer use. Of the  7 academic environment variab les, 4 

were included in the discrim inant function and of the 12 facu lty  

a ttr ib u te s  measured, 5 were included. Although the f i r s t  variab le  to 

enter was the opportunity to preview software (an environmental 

variable) 5 of the next 6 variab les were facu lty  a ttr ib u te s  (step 2, 

noninstructional academic computer use; step 3, ownership o f a 

computer; step 5, lev e l of tra in in g ; step 6, coranunity college teaching 

experience; and s tep  7, verbal versus q u an tita tiv e  o rie n ta tio n ) .
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TABLE 4.6

VARIABLES ENTERING AT EACH STEP OF THE 
DISCRIMINANT ANALYSIS WITH THEIR CANONICAL COEFFICIENT

-  Northern V irginia OC Annandale Sample -

Step Variable Canonical
C oefficient

1 Compatability of software with hardware* .60133
2 Knowledge of computer logic .39149
3 Number o f d iffe ren t teaching techniques .33013
4 Opportunity to preview software* .57204
5 A ttitude toward computers .48112
6 Adequacy of computer f a c i l i t ie s .51495
7 Community college teaching experience* -1.36494
8 Four year college teaching experience 1.17535
9 Percentage of males .35811

10 Noninstructional academic computer use* .40624
11 Level o f adm inistrative support .31529

♦discrim inating variables in  to ta l  sample
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Usefulenss of the software entered a t  step  4 and com patability of 

software with college hardware and presence of opinion leaders were 

entered l a s t  in steps 8 and 9. The re su lts  ind ica te  that both types of 

variables are  important but the facu lty  a t t r ib u te  variables have the 

advantage because they entered a t  lower steps in  the discrim inant 

analysis .

The p o ss ib ili ty  e x is ts  th a t the conditions th a t influence computer 

use might be d iffe re n t in many of the colleges than the to ta l  sample 

re su lts  ind ica te . In an attempt to uncover d iscrim inating variab les in 

data from 15 separate co lleges, perhaps such contradictory  information 

lead to  a discrim inate function th a t co rrec tly  c la ss if ie d  a lower 

number of cases. When discrim inant analysis was run on data  from 

Northern V irginia Community College Annandale Campus, a s l ig h tly  

d if fe re n t s e t  of variab les was selected  which co rrec tly  c la s s if ie d  81% 

of the cases. The analysis on the Annandale Campus data was based on 

such a low sample s ize  (49) th a t the r e l ia b i l i ty  of the analysis is 

questionable. I t  points to a possib le  d ifference  in s itu a tio n  among 

some of the colleges but is  by no means conclusive.

The use of computers by community college facu lty  in V irginia 

outside of data processing is  very lim ited . Only 15% of the  to ta l  

facu lty  had used computers in th e ir  in stru c tio n  on two or more 

occasions in the past two years. In te re stin g ly , there was a higher 

percentage of computer users in the smaller community colleges than in 

the four larger ones. This finding i s  contrary to  the cosmopolitanism 

aspect of the d iffusion  theory which assumes th a t larger urban areas 

with g rea ter a c c e ss ib ility  to technological and educational resources
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would be quicker to  adopt innovations. Why the reverse  is  tru e  in 

V irginia  i s  not fu l ly  known. Perhaps the larger co lleges a re  more 

involved w ith th e ir  high number o f programs with expensive equipment 

budgets and with the  bureaucracy necessary to  keep everything running 

smoothly. Smaller schools may be free  of these r e s t r a in ts  and th e ir  

leaders can be more innovative. Another fac to r may be th a t because of 

improved tran sp o rta tio n  and conmunications in  la te  20th century 

America, there  is  not th a t much d ifference  between ru ra l  and urban 

areas in  terms of information a v a i la b i l i ty  and technological 

resources.

Among the sm aller schools, Paul D. Camp Comnunity College is  known 

to  have a s ta f f  member whose so le  re sp o n s ib ility  i s  to  seek g ran t money 

and th is  has allowed them to  purchase a s izab le  amount of computer 

hardware and softw are. V irg in ia  Highlands Community College received 

funding fo r two years from the Appalachian Consortium to  purchase 

computer equipment and to  h ire  a programmer to  help facu lty  c rea te  

programs and in s tru c t them in  the uses o f the computer. The 

adm inistrators a t  Southwest V irginia Community College seem committed 

to  providing enough computer equipment and encouragement so th a t any 

facu lty  member who is  in te res ted  in  using computers w ill  have the 

necessary expertise  and f a c i l i t i e s .  This committment i s  evidenced by 

the fa c t th a t the co llege has more microcomputers fo r i t s  s iz e  than any 

other co llege  in  the system and made more microcomputer purchases with 

1984 equipment money than any co llege  except one. The reasons for 

higher computer usage in  the o ther small to  middle sized  co lleges is  

not known but would be an in te re s tin g  top ic  of in v es tig a tio n .
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The l i te ra tu re  on computer usage has indicated th a t the  most use 

has been in mathematics, the sciences, business, and e le c tro n ic s . The 

s itu a tio n  in V irginia is  very sim ila r except th a t there were fewer 

computer users in  biology than in  chemistry or physics. What the high 

use areas ind icate  is  th a t the computer is  s t i l l  used prim arily  as a 

computational to o l. Some sim ulation programs are  used extensively  in 

business, accounting, and to a le s se r  extent in a varie ty  o f the other 

d isc ip lin e s . Compared to  the tra d itio n a l uses of computers, word 

processing is  becoming more important in English. Because of the 

v e rs a t i l i ty  of word processing softw are, students can type th e ir  

w ritten  assignments on the computer, then e d it  and p r in t the document. 

In f a c t ,  some facu lty  outside of the English d isc ip lin e  a lso  have th e ir  

students use word processing programs for w ritten  assignments. D rill 

and p ra c tis e , although not a popular computer use among many facu lty , 

is  often  used by English faculty  to  reinforce grammar. In d rafting  and 

in  some engineering courses, several faculty  repo rt using CM) (computer 

aided drafting) and many facu lty  reported the use of computers to draw 

graphs (especially  in mathematics and some business courses). Not 

investigated in d e ta i l  was the use of computers in nursing, a ll ie d  

health , and occupational programs (automotive, a i r  conditioning, 

p rin tin g , machine shop, and h o te l/re s tau ran t management).

Eighty-seven percent of the computer users reported th a t they had 

an opportunity to  preview availab le  software as opposed to  62% of the 

nonusers. Logic would d ic ta te  th a t computer users would have been able 

to  preview softw are, but what about the nonusers? Had they previewed 

software yet not adopted computer use or had they not previewed
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software a t  a l l?  Although 62% of the nonusers had previewed software 

and had for some other reason decided not to j js e  i t ,  there  was enough 

of a d ifference  in response compared to  the user group th a t the 

variable  was the  most important one in  the discrim inant analysis. 

In te re stin g ly , only 87% of the users had previewed softw are. Perhaps 

there could have been a d ifference  in  perception of the meaning of the 

word "preview" but a lso  some computer users reported th a t they w rite 

th e ir  own programs or have th e ir  students w rite  them.

Over tw o-thirds o f the  users (69%) had used computers fo r word 

processing, t e s t  generation, and ca lcu la ting  and sto ring  student 

records. Only 43% of nonusers had any noninstructional academic use. 

F if ty  percent o f the users owned a microcomputer but only 23% of the 

nonusers d id . These re su lts  show th a t facu lty  who have used computers 

outside of the classroom were more lik e ly  to  use them in s tru c tio n a lly . 

According to  the d iffusion  theory, these variab les (including 

previewing software) a re  aspects of the " t r ia la b i l i ty "  o f an 

innovation. P o ten tia l adopters are more lik e ly  to  adopt an innovation 

i f  they have been able to  work with i t  and see i t  in  operation.

The discrim inant analysis indicated th a t opinions regarding the 

usefulness o f availab le  software was an important discrim inating 

variab le . Inform ally, many nonusers were of the opinion th a t the 

"s ta te  of the a r t"  in software w riting  had not progressed fa r  enough 

and most of the availab le  software was of the d r i l l  and p rac tise
t

variety  or geared more toward the high school lev e l. They a lso  f e l t  

th a t commercial software did not present the exact course m aterial 

content th a t they wanted.
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Training i s  an important adopter c h a ra c te r is tic  in  the d i ffus ion  

theory since innovations spread very slowly through an untrained soc ia l 

system. Computer users averaged 136 hours of courses, workshops or 

independent study as opposed to  ju s t  39 hours fo r nonusers. Much of 

the time reported  by users was in independent study outside of formal 

coursework.

The l i te r a tu r e  was con trad ictory  as to  whether longevity in  a 

teaching p o sitio n  favors or in h ib its  innovation. In th is  study of 

computer usage, comtiunity co llege teaching experience was an important 

d iscrim inating  variab le  but i t  made a negative co n trib u tio n , in  other 

words, computer users on the average had le ss  experience (10.7 years) 

than nonusers (12.7 years) in  community'college teach ing . With th is  

innovation and in the TOCS, computer users have le s s  teaching 

experience. Whether th is  d ifference  is  due to  r ig id i ty  in teaching 

methods with time i s  debatable since the diff®rence between the  two 

group means i s  only two years. The number of years o f experience in 

public schools and in  four year co lleges was s im ila r fo r both groups 

(an average of about 2.5 years in each category). These numbers were 

ra th e r low and public  school teaching, four year co llege  teaching, and 

to ta l  teaching experience were not se lec ted  as d iscrim inating  

v ariab les .

The verbal versus q u a n tita tiv e  o rien ta tio n  v a riab le  entered la te r  

in the d iscrim inant function , so i t s  p red ic tiv e  value is  not as 

important as those th a t preceeded i t .  A neu tra l score on the four 

verbal -  q u a n tita tiv e  questions was 12. The mean score of the computer 

users was 13.88 which was only s l ig h tly  higher than the 13.83 mean for
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nonusers and represented a mean th a t tended toward verbal o rien ta tio n . 

This finding is  su rp rising  considering th a t the computer is  used so 

heavily in d isc ip lin es  requiring computation. On the other hand, word 

processing i s  becoming an important too l in  English courses and th is  is 

a ffecting  the mean score in  the d irec tio n  of verbal o rien ta tio n . Also, 

re su lts  of the p i lo t  study indicated th a t occupational and business 

faculty  were not consisten tly  oriented toward e ith e r  verbal or 

q u an tita tiv e  extremes as English and science-math facu lty  were. 

Occupational and business facu lty  scores covered a wide range and since 

th is  group composed a large  proportion of the sample, the mean score 

would be pulled  toward the middle of the sca le .

The two lowest variab les in terms of d iscrim inative power were 

com patability o f software with hardware and presence of opinion 

leaders. Computer users responded more p o sitiv e ly  th a t the availab le  

software would run on th e ir  c o lle g e 's  computers (3.89 as opposed to 

3.56 for nonusers on a 5 point L ikert sc a le ) . More d e ta iled  research 

is  needed to  determine the types of microcomputers present a t  each 

college. Many schools have Apples, TRS-80's, and IBM PC's which should 

run most of the availab le  software. There a re  word processing packages 

for almost a l l  computer types. Business and accounting seem to use 

more IBM software and other d isc ip lin es  are strongly tie d  to  Apple 

re la ted  softw are. At th is  p o in t, there  is  no re lia b le  information as 

to  exactly  why nonusers had a g rea ter tendency to  repo rt th a t the 

software would not run.
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The finding th a t  the presence of opinion leaders could be a 

d iscrim inating variab le  is  not su rp rising  but in th is  study the 

variable  as measured made a negative con tribu tion . Computer users 

responded more in  disagreement to  the statem ent th a t there were 

computer l i t e r a te  expertise  a t  th e ir  college (3.81 as opposed to  3.96 

for nonusers on a 5 point L ikert s c a le ) . Also, computer users knew a 

mean of 12.8 facu lty  who a lso  used computers which was only s l ig h tly  

more than the mean of 10.2 facu lty  th a t the nonuser group was 

acquainted w ith. The negative influence of opinion leaders is  in 

con trast to  the importance of th is  variab le  in the d iffusion  theory. 

According to  the theory, an opinion leader is  a member of the so c ia l 

system who, by using an innovation him self, can influence others in  the 

soc ia l system to  use i t .  D iffusion of an innovation would occur fa s te r  

when there are  more opinion leaders in  the system. This concept would 

seem to be p e rfe c tly  log ical in  the context of th is  study since facu lty  

members should be more lik e ly  to  use computers i f  they were aware of 

other facu lty  who had successfu lly  used them. Therefore i t  is  amazing 

to  find th a t th is  is  simply not the case with th is  sample of VCCS 

facu lty . Obviously there are more important considerations in adopting 

computer use than the fac t th a t one 's colleagues are  using them.

The preceeding nine variables are  important due to  th e ir  inclusion 

in  the discrim inant function. I t  is  a lso  in s tru c tiv e  to  look a t  those 

variables which were not able to  d iscrim inate between computer users 

and nonusers. Forty-one percent of the nonusers were male compared to 

49% of the users but th is  variab le  was not a d iscrim inator between the 

groups. Members of both groups f e l t  th a t the degree of adm inistrative
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support (4.08 nonusers, 4.13 users on a 5 poin t scale) and the computer 

f a c i l i t i e s  (14.75 nonusers, 14.12 users on a 20 po in t scale) were 

adequate. Use of other classroom innovations was not a discrim inating 

v a riab le . Computer users used a mean of 6.8 d if fe re n t methods and 

nonusers used 6 .9 . The a tt i tu d e  of facu lty  members toward computers in 

both groups was very close (65.2 fo r nonusers? 68 fo r users) and also 

not a discrim inating variab le .

A ctually the fa ilu re  to  find a discrim inating fac to r in 

innovativeness and a tti tu d e s  is  encouraging! Informal ta lk s  with 

several community college facu lty  and adm inistrators revealed a 

prevalent opinion th a t community college facu lty  as a  group are  too 

conservative and riot w illing  to  try  d if fe re n t teaching techniques. At 

w orst, they fe e l th a t there may be a condition of in te lle c tu a l laziness 

and lack of m otivation to  do th e ir  b e s t. However, the re su lts  of th is  

study seem to ind icate  th a t facu lty  members who are innovators in terms 

o f computer use do not use any more teaching techniques than th e ir  

peers who do not use computers. The grand mean of 6.85 d iffe ren t 

methods indicates th a t community college facu lty  use a su rp rising ly  

high number o f d iffe re n t teaching techniques with th e ir  c lasses.

The fa c t th a t community college facu lty  a ttitu d e s  toward computers 

as measured by Ellsworth and Bowman's "B eliefs about Computers" scale  

a re  about the same indicates th a t facu lty  who do not use computers do 

not hold a more negative opinion about the technology, in fa c t ,  the 

mean score ind icates a highly p o sitiv e  opinion. The neu tral score on 

the scale  was 51 and the highest possib le  p o sitiv e  score was an 85.

The facu lty  mean of 66.7 was re la tiv e ly  high. In comparison, Ellsworth
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and Bauman's computer science students had a sim ila r mean score of 

67.92 which was higher than th e ir  general biology students whose mean 

was 59.97. Since the scale  was used in  1982, i t  i s  possib le  th a t the 

scores could have been higher in 1986 considering the  increased public 

in te re s t  in computer technology. To check th is  p o s s ib il i ty , the 

a tt i tu d e  scale  was given to  2 general biology c lasses a t  Tidewater 

Community College. T hirty  students from these c lasses were in the 

college age population (18 -  24) th a t Ellsworth and Bowman used. These 

community college students were ty p ica lly  employed from 20 to  29 hours 

per week and carried  a c re d it  load of 13-18 quarter hours. In addition 

to  these d ifferences, the community college students were probably less  

academically prepared than Ellsworth anci Bowman's un iversity  sample. 

However, the mean score o f the 30 community college students was 61.1 

which was only s l ig h tly  higher than Ellsworth and Bowman's student mean 

of 59.57. A t - t e s t  showed no s ig n ific an t d ifference between the two 

means ( t  = 1.13 with 137 degrees of freedom). The conclusion could be 

made th a t the mean score fo r the typ ica l undergraduate college-age 

student has not changed much since 1982. The community college facu lty  

mean of 66.7 was s ig n if ic an tly  higher than the studen ts ' mean score ( t 

= 4 .7  with 468 degrees of freedom; p > .0 1 ). The facu lty  scores were 

a lso  higher than the mean score of a sample of o lder, fu ll-tim e 

employed studen ts . Students in several night c lasses a t  Tidewater 

Community College were given the a tt i tu d e  scale  and responses were used 

from 31 students who reported th a t they were over 25 years of age and 

were employed fu ll- tim e . Generally these students carried  only 4 to 10 

c re d it hours and were taking c lasses fo r re tra in in g , re c e r t if ic a tio n ,
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or to  begin th e ir  co llege  education while m aintaining th e ir  p resent 

ca ree r. They were the  c lo se s t poss ib le  sample to  the community co llege 

facu lty  and th e ir  major d ifference  was th e ir  leve l of education. The 

mean score o f the group was 62.7 which was lower than the community 

co llege facu lty  mean of 66.7. The d iffe rence  between the two means was 

s ig n if ic a n t a t  the 1% leve l ( t  = 2.S with 465 degrees o f freedom). The 

mean of the facu lty  group th a t did  not use computers was not 

s ig n if ic a n tly  d if fe re n t from the fu ll- tim e  employed group but was 

s ig n if ic a n tly  higher than the college-age student sample ( t  = 3.29 with 

234 degrees of freedom). These re s u l ts  show a tendency fo r the facu lty  

to  be s l ig h tly  more p o s itiv e  toward computers than the general 

population.



CHAPTER V 

CONCLUSIONS AND SUMMARY 

This research has shown th a t there a re  measureable variables 

re la tin g  to  community college facu lty  members or th e ir  academic 

environment which can be used to  d iscrim inate between facu lty  who use 

computers in s tru c tio n a lly  and those who do no t. Around 70% of the data 

cases can be accurately  c la ss if ie d  and the computer users can be 

id en tified  with g rea te r accuracy than the nonusers. The percentage is  

somewhat low considering th a t random assignment to  the two groups has a 

50% accuracy. However, a prelim inary step  has been made in  the r ig h t 

d irec tion  and the re su lts  of th is  study have several d e fin ite  

im plications fo r in s tru c tio n a l computer use. As sta ted  previously in 

Chapter I ,  a knowledge of which variab les are  the most important 

discrim inators between computer users and nonusers would be the ones 

th a t, i f  p resen t, could lead one to  p red ic t g rea ter computer usage.

Some of these variab les could not be a lte red  in a d irec tio n  th a t would 

lead to  more computer adoption. In th is  study, nine variab les were 

found to  be e ffe c tiv e  d iscrim inators but four o f them (ownership of a 

computer, verbal versus q u an tita tiv e  o rien ta tio n , usefulnes of 

software, and community college teaching experience) could not be 

manipulated. However, adm inistrators might need to know th a t computer 

using facu lty  tend to  have le ss  teaching experience and s l ig h tly  tend 

toward verbal o rien ta tion  as opposed to  q u an tita tiv e . Computer users
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are also  more l ik e ly  to  own th e ir  own microcomputer and fee l more 

strongly  th a t the availab le  conmercial software is  adequate fo r th e ir  

courses. The fiv e  remaining discrim inating variables were opportunity 

to  preview softw are, noninstructional academic computer use, leve l of 

tra in in g , com patability of software with hardware, and presence of 

opinion leaders. Based on these variab les, c e rta in  suggestions could 

be made to  facu lty  and adm inistrators regarding ways to  increase 

computer adoption.

Recommendations

The premise behind making recommendations to  increase computer 

adoption l ie s  in  the b e lie f  th a t students need to  know how to use 

computer technology. Some research has shown th a t learning is  enhanced 

with ce rta in  computer uses. Also, since students a re  liv ing  in  a 

"computer age", they should be ab le  to  understand what the computer can 

do (and not do) and use one e ffe c tiv e ly  without apprehension. Some 

students may have a computer a t  home or have used one in public school 

but the community college should guarantee th a t students a re  exposed to 

computer use in a t  le a s t  some of the  courses th a t they take. In order 

to  insure th a t facu lty  are  making e ffec tiv e  use of computers in the 

courses th a t they teach, the following recommendations are  made based 

on the five  variab les in th is  study th a t can be modified and on two 

variables th a t were not important d iscrim inators.

Insure th a t hardware is  compatable with availab le  softw are. Since 

most microcomputers are  very sim ila r in  what they can do, most experts 

say th a t one should choose the software th a t best f i t s  the need and
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then buy a computer th a t can run i t .  One d ifference between computer 

users and nonusers in  th is  study was th a t the nonusers responded more 

often th a t the availab le  software would not run on the computers a t  

th e ir  co llege. Contnunity college adm inistrators should try  to  acquire 

a number of d if fe re n t microcomputers in  order to increase the  chances 

th a t faculty  would be able  to  run the software th a t is  av a ilab le . This 

is  not an easy task when c e rta in  groups of faculty  press to  purchase 

large numbers o f computers from one manufacturer such as IBM for 

business software or Apple fo r many other d isc ip lin es . Preliminary 

information ind icates th a t some V irginia comnunity colleges already 

have a varie ty  of microcomputers while others are  lim ited to  only a few 

types.

Provide opportunities to  preview softw are. When the problem of 

ccm patability of software and hardware is  solved, then the facu lty  can 

make maximum use of the opportunity to  preview availab le  software and 

see i f  i t  is  applicable to  the courses th a t they teach. The strongest 

variab le  in discrim inating computer users from nonusers was th a t the 

users reported more frequently  th a t they had been able to  preview 

availab le  software. Faculty should be encouraged to  order software on 

a t r i a l  basis to see i f  i t  f i t s  th e ir  needs. Most commercial software 

can be ordered on approval in  the same manner as most audio-visual 

m ateria l. Budget p o lic ies  should be a lte red  as necessary to  allow 

facu lty  to  use th is  approval purchase option e ith e r  w ithin the A-V 

budget or with departmental funds. Faculty may be h esitan t to  push to 

order software for preview unless encouraged by adm inistrators and 

peers or u n t i l  the bureaucratic red tape to  ordering has been 

stream lined.
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Encourage non instructional computer use. One fac to r which was 

important in  d iscrim inating  computer users from nonusers was th a t users 

had more experience w ith microcomputers. Users o ften  owned a computer 

and/or used a computer for non instructional academic uses. Ownership 

of a computer i s  d i f f i c u l t  to  encourage, although some rep o rts  in the  

l i te r a tu r e  describe programs where colleges would loan microcomputers 

to  adm inistrators fo r  a lim ited period of time in  order fo r them to  ge t 

acquainted with using a computer. No rep o rts  were found where th is  

type of approach was used with facu lty , probably due to  the number of 

facu lty  and expense involved. However, i f  the microcomputer f a c i l i t i e s  

a t  the co llege  are  adequate, facu lty  should be encouraged to  use 

computers fo r course adm in istra tion . The co llege could provide 

computers fo r each academic department fo r facu lty  use only which would 

be separate  from the computers ava ilab le  fo r student use. Faculty 

could be shown th a t  computers a re  an important time saving too l in 

course p reparation . Handouts fo r students can be created with word 

processing software and stored  on d isks so th a t a  permanent copy is  

availab le  which can be e a s ily  modified in  the fu tu re  as facu lty  needs, 

in c lin a tio n s , or textbooks change. E lectron ic  spreadsheets can be used 

to  s to re  c la ss  r o l ls  along with t e s t  sco res . Any averages or 

s t a t i s t i c a l  ca lcu la tio n s  can be performed on the recorded d a ta , stored  

on d isk s, and p rin ted  for grade posting , repo rting , o r . f i l in g .  Most 

textbook companies have te s t  bank and t e s t  generating softw are. Once 

t e s t  items are  stored  on d isk , they never have to be typed again.

Tests can be created and p rin ted  using the  stored t e s t  items and what 

few new items the in s tru c to r  might want to  add. Stored t e s t  items can
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e a s ily  be co rrected , modified or updated and most o f the software 

allows the te s t  to  be generated in  almost any format th a t the 

in s tru c to r d e s ire s .

Increase and encourage opportunities fo r tra in in g . One of the 

tra d itio n a l means to  increase in s tru c tio n a l use of computers i s  to 

provide seminars and workshops e ith e r  as continuing education c re d it or 

as p rofessional development. This study ind icates th a t the lev e l of 

tra in in g  in computer use i s  a d iscrim inating variab le  between computer 

users and nonusers. Computer users average 136 hours of tra in ing  and 

nonusers average only 39 hours. Much of the u se rs ' tra in in g , however, 

is  in  the form of independent study ra th e r than in  coursework, 

seminars, or workshops. Perhaps facu lty  should be encouraged to learn 

about computers on th e ir  own tim e, although seminars and workshops can 

a lso  be employed. I f  facu lty  are  fam ilia r with the computer f a c i l i t i e s  

on campus and know the in-house experts and in s tru c tio n a l computer 

u se rs , they can make e f f ic ie n t  use of th e ir  own time. Many facu lty  

seem to react negatively to  coursework or organized workshops for 

whatever reason and could be encouraged to  work independently.

Understand th a t facu lty  are  innovative and have p o sitiv e  computer 

a t t i tu d e s . Adm inistrators should be encouraged because th is  study 

found no important d ifference between the two facu lty  groups in  terms 

of computer a tt i tu d e  or innovativeness. Administrators should accept 

the idea th a t i f  facu lty  do not use computers i t  is  not because of a 

negative a tt i tu d e  toward the technology. Other fac to rs  are operating 

th a t do not involve computer a tt i tu d e s . Many facu lty  who do not use 

computers have made encouraging remarks about th is  study on th e ir
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questionnaires and a la rge  proportion of computer users and nonusers 

(around 225) expressed an in te re s t  in  receiving copies of the  re s u lts  

of the study.

This study a lso  found th a t  V irg in ia  community co llege fac u lty  are 

f a i r ly  innovative in  th a t  they w ill use a v a rie ty  of d if fe re n t teaching 

s ty le s  and methods w ith th e ir  c la sse s . Adm inistrators are  o ften  lead 

to  believe for whatever reason th a t many facu lty  a re  not w illin g  to  

attem pt new teaching approaches and would ra th e r s tay  with th e ir  

t ra d itio n a l methods. Apparantly facu lty  who do not use computers 

in s tru c tio n a lly  should not be accused of being le s s  innovative than 

th e ir  computer using colleagues. Some facu lty  would ra th e r experiment 

with c e rta in  teaching methods while some of th e ir  colleagues experiment 

with o thers .

Im plications fo r Further Study

Any educational or s c ie n t if ic  research while producing re levan t 

information w ill a lso  ra is e  questions of i t ' s  own and th is  study is  no 

exception. Omissions a re  noticed in  re tro sp ec t and ways th a t the study 

could have been improved a re  discovered but too la te  to  be 

incorporated.

Since the discrim inant analysis achieved an accuracy of 70% in 

c la ss ify in g  cases c o rre c tly , the search fo r additional-m easurable 

variab les and b e tte r  p rec ision  for the ex is ting  variab les should be 

attem pted. Perhaps an important fac to r th a t is  in h ib itin g  computer use 

was overlooked o r ig in a lly . Attempts were made during the p i lo t  study 

to obtain input on o ther variab les th a t should be included. During the
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main study/ i t  was not deemed advisable to  ask nonusers an open-ended 

question such as why they d id  not use computers. This s ty le  of 

questioning might have seemed threatening  or too biased and could have 

caused many nonusers not to  re tu rn  the survey. The problem of 

inaccurate answers is  always a problem in  any research survey. 

P o s s ib il i t ie s  fo r e rro r are  g re a te s t in  the items dealing w ith adequacy 

of computer f a c i l i t i e s  or softw are and presence of opinion leaders .

The wording of these items i s  s t i l l  too ambiguous and i t  is  not ce rta in  

th a t a l l  respondents in te rp re ted  them in exactly  the same way.

This study attempted to  look a t  a wide range of possib le  

d iscrim inating  variab les  in  a number of co lleges in order to  g e t an 

overa ll p ic tu re  o f computer usage in the VCCS fo r which there  was no 

information a v a ila b le . For th is  reason/ d e ta ile d  information was not 

co llec ted  on sp e c if ic  top ics in  each co llege  such as adm inistrative  

support/ peer encouragement/ types and number of computers p resen t/ and 

kinds o f software ava ilab le  fo r use. A case study of several o f the 

mid-sized or large  colleges would provide a b e tte r  p ic tu re  o f how 

computer technology is  d iffu sin g  through the college along w ith fac to rs 

th a t might be encouraging or in h ib itin g  th is  d iffu s io n . This type of 

study, although u se fu l/ might not be generalizab le  to  o ther co lleges.

As mentioned e a r l ie r ,  th ere  is  a p o s s ib il i ty  th a t the mechanisms 

involved in the d iffu sio n  of computer use might be s l ig h tly  d if fe re n t 

from one college to  another, a case study in  several se lec ted  colleges 

might ind icate  whether there a re  important d ifferences among the 

schools in terms of d iffu sio n  of computer usage. The re s u lts  o f the 

discrim inant analysis in th is  study was not re lia b le  in th is  regard
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because the sample s ize  in  most colleges was too low fo r meaningful 

comparisons.

A more d e ta iled  case study or stud ies might also c le a r  up two other 

in trigu ing  questions. One involved the composition o f the  i n i t i a l  

sample which indicated th a t there was more in s tru c tio n a l computer use 

a t  sm aller or mid-sized colleges than a t  la rger ones. Only speculation 

e x is ts  on the reasons fo r th is  observation since no re lia b le  

information has been gathered to  explain the s itu a tio n . Another 

unusual re su lt  from the discrim inant analysis indicated th a t the number 

of opinion leaders th a t a  facu lty  member knows is  not a d iscrim inating 

variab le  in th is  sample. Opinion leaders have always been considered 

an important aspect in the d iffusion  of innovations. More research is  

needed to  discover why th is  does not seem to  be true among community 

college facu lty  in  V irg in ia .

Summary

Computers are  an important aspect of higher education in  the la te  

20th century because of the research th a t indicates th a t computers can 

enhance learning and because in th is  information based soc ie ty , 

c itize n s  w ill need to  know how to  use and appreciate computer 

technology.

Although some e ffo r ts  have been made to increase the  adoption of 

computers by facu lty  fo r classroom use, the technology remains very 

underutilized in  higher education. I f  the fac to rs which influence 

facu lty  to  adopt or not adopt in s tru c tio n a l computer use were b e tte r  

known, then perhaps some of these fac to rs could be modified in  a
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d irec tio n  th a t would increase the leve l of use. The problem statement 

for th is  study questions which c h a ra c te r is tic s  of the conmunity college 

environment are  the best d iscrim inators between facu lty  who cu rren tly  

use computers in  in stru c tio n  and those who do not. Specific  research 

questions ask whether the "environmental context" of the facu lty  or 

individual facu lty  a ttr ib u te s  are  b e tte r  d iscrim inators between 

computer users and nonusers.

The theory which underlies th is  study i s  the d iffusion  of 

innovations theory which attempts to  explain how innovations are spread 

from i t s  source through sp ec ific  communication channels to  the members 

of a soc ia l system who w ill u ltim ately  accept or re je c t the innovation.

The ta rg e t population was the fu ll- tim e  facu lty  employed in the 

V irginia Community College System. A sample of facu lty  in  15 colleges 

was selected  in  which approximately h a lf  had used computers in th e ir  

in s tru c tio n . The sample was mailed a questionnaire designed and p i lo t  

tested  to  measure variab les which could be used by discrim inant 

analysis to d iscrim inate between computer users and nonusers. These 

variables included the following environmental context va riab les: 

presence of change agents and opinion leaders; adequacy and usefulness 

o f availab le  software; and opportunity to  preview software. The 

a ttr ib u te s  associated with the individual facu lty  member include sex, 

years of teaching experience, a tt i tu d e  toward computers, 

innovativeness, knowledge of computer programming, level o f tra in ing  in 

computer use, verbal versus q u an tita tiv e  o rien ta tio n , noninstructional 

academic computer use, and ownership of a microcomputer.
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In the useable sample of 446 facu lty , 212 were computer users and 

234 were not. Conservatively, only 15% of the VCCS facu lty  had used 

computers in s tru c tio n a lly  but the percentage was higher in  the smaller 

schools. The d isc ip lin e s  with the h ighest number of users were 

mathematics (38), business (31), accounting (20), English (21), a ll ie d
I

health  (17), e lec tro n ics  (16), and engineering (13).

The stepwise discrim inant analysis revealed 9 variables which when 

taken as a group would co rrec tly  c la ss ify  70% of the cases (75% of the 

computer u se rs ) . These 9 variab les in the order o f entry in to  the 

discrim inant function were: (1) opportunity to preview software; (2)

noninstructional academic computer use; (3) ownership of a 

microcomputer; (4) adequacy of availab le  software; (5) lev e l of 

tra in ing ; (6) comnunity college teaching experience; (7) verbal 

versus q u an tita tiv e  o rien ta tio n ; (8) com patability of software with 

hardware; and (9) presence of opinion leaders. Variables 6 and 9 made 

a negative contribution  to  the function. When the analysis was run on 

the la rg e s t individual college sample, a s l ig h tly  d iffe re n t s e t  of 

variables were included leading to  the p o ss ib il i ty  th a t the d iffusion  

of computer innovations might be somewhat d if fe re n t a t  each college 

than the overa ll re su lts  ind icate .

In answer to  the research questions posed, 4 environmental context 

variables and 5 facu lty  a ttr ib u te s  were found to  be discrim inating 

variab les. The 2 kinds o f variables were almost equally important but 

more faculty  a tt r ib u te  variab les entered a t  lower steps in  the 

function.
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The sign ificance  of the  re s u lts  e sp ec ia lly  as they re la te  to  the 

d iffu sio n  theory a re  discussed. Also discussed is  the  observation th a t 

facu lty  computer a tt i tu d e s  and innovativeness are  not d iscrim inating  

v a riab le s . Based on the re s u lts  of th is  study, 5 recommendations are 

made th a t could increase the ra te  o f computer adoption by fac u lty .

They a re : (1) insure th a t hardware i s  compatable w ith ava ilab le

softw are; (2) provide opportun ities to  preview softw are; (3) 

encourage non instructional computer use; (4) increase  and encourage 

opportun ities fo r tra in in g ; and (5) understand th a t facu lty  are  

innovative and have p o s itiv e  computer a t t i tu d e s . Based on the 

questions th a t have a risen  in  the  course of th is  study, suggestions for 

follow-up research  in th is  sub jec t area a re  presented .
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SURVEY OF COMPUTER USE IN INSTRUCTION BY 
VIRGINIA COMMUNITY COLLEGE FACULTY

This survey of Virginia com m unity co llege faculty is conducted  in order to  gain 
inform ation on: (1) th e  ex ten t to  which com puters  a re  used  to  supp lem en t c lassroom  
instruction in the  co lleges and  (2) the  background tha t faculty m em bers have in using 
com puters . Your c o o p era tio n  in th is effort would be greatly  apprecia ted . W ould you p lease  
take  tim e to  respond  to  the  following list of questions  and  sta tem en ts?  A return envelope  is 
provided for your use . Thanks in advance for your help.

FOR QUESTIONS 1 THRU 9, CIRCLE THE NUMBER OF THE APPROPRIATE CHOICE OR PUT THE 
CORRECT NUMBER IN THE BLANK.

1. In the  past 2 years, how  often have you asked  s tu d e n ts  to  u se  a  com pu ter (1) none
(MUSIC term inal, m icrocom puter, o r  o ther) a s  a  supp lem en t to  c lassroom  (2) o n ce
instruction in any  of you r c la sse s  o r labs? (3) 2-5 tim es

(4) 5-10 tim es
(5) m ore than  10 tim es

If you  answ ered  w ith cho ice  2 .3 .4 , o r  5, very briefly describe  th e  com pu ter 
program (s) that you  used.

2. In the  past 2 years, have YOU used  a  com pu ter for non-instructional (1) yes (2) no
purposes such  as  g rad e  com putation , p reparing /ed iting  handouts, creating  
tests, etc.?

3. Do you have a m icrocom puter at hom e? (1) yes  (2) no

4. At your college, how  m any of your co lleagues with w hich you are 
personally  acquain ted , a re  using co m p u te rs  for instruc tional p u rp o ses in 
their c lasses  o r labs?  (do no t coun t com pu ter sc ien ce  o r d a ta  p rocessing  
faculty)

5. Have you had  an  opportun ity  to  preview  any co m p u ter softw are tha t is (1) yes (2) no
available for your teach ing  field?

6. H ave you en g a g ed  in training o r  acq u ired  know ledge (th rough  co u rses . (1) yes (2) no
w orkshops, in d ep en d en t study) ab o u t co m p u te rs  o r com pu ter u se  in 

. education?
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7. If th e  answ er to  #8 is "yes." p lease  give the num ber of CREDIT HOURS for

co u rse s  an d  th e  n um ber of CLOCK HOURS for w orkshops, sem inars, o r
independen t study, in each  of the  following com puter sub ject areas,

courw WMtMhop* lnd*p*«d«flt
cnSHhoura Minlnan itudy

(dock houn)

a.

h

com puter u se  in your discipline ---------

o

d.

e

f. o the r (please specify)

8. W hich sex are  you? (1) male (2) fem ale

g. How m any years have you  taugh t full-time in g rades K -1 2 ?  ----- ------- ------------------

a  com m unity college? _____________________

o ther co lleges? _____________________

10. Not including laboratory  c lasses, w hich of th e  following teach ing  m ethods 
o r  te ch n iq u e s  have you  u sed  a t any  tim e in th e  p as t S years?  PLACE A 
CHECK MARK IN THE BLANK NEXT TO EACH CATEGORY THAT YOU 
HAVE USED. P lease ad d  any m ethods tha t you  have u sed  th a t are not on
the list.

a. transparencies/K odachrom e slides a.

b. v ideotapes/m ovies b.

c. c lassroom  dem onstrations c.

d. field trips d.

e. s tuden t d iscussion  g roups e.

f. term  papers/w ritten  rep o rts /e ssay s f.

g. lecture g.

h. s tu d en t se lf-paced  techniques h.

i. s tu d en t contracted  learning i.

j. -o ther m ethods o r  app roaches (p lease list) j.

2.



FOR EACH OF THE FOLLOWING 26 STATEMENTS, CIRCLE THE CHOICE WHICH BEST DESCRIBES 
YOUR LEVEL O F AGREEMENT OR DISAGREEMENT WITH THE STATEMENT.

SD » strongly disagree
D = disagree
N = neutral (neither agree nor disagree)
A = agree
SA = strongly agree

11. A person  today  canno t e sc a p e  the  influence of com puters. SD D N A SA

12. C om puters a re  beyond th e  understand ing  of th e  typical person . SD D N A SA

13. Credit rating d a ta  banks a re  a w orthw hile u se  of com puters. SD D N A SA

14. O ur coun try  would be b e tte r  off if th e re  w ere no com puters. SD D N A SA

15. C om puters m ake m istakes ar least 10% of the  time. SD D N A SA

16. C om puters a re  a  tool, ju st like a  ham m er o r lathe. SD D N A SA

17. C om puters will im prove health  care. SD D N A SA

18. Som eday, l will have a  com pu ter o r a  com puter term inal in my hom e. SD D N A SA

19. Program m ers and  o p era to rs  m ake m istakes, bu t co m p u ters  are, for th e SD D N A SA
m ost part, e rro r free.

20. C om puters slow  dow n an d  com plicate sim ple business opera tions. SD D N A SA

21. C om puters will im prove law enforcem ent. SD D N A SA

22. A com pu ter m ay som eday  take my job. SD D N A SA

23. C om puters iso la te  people by preventing norm al social in te ractions am ong 
users.

SD D N A SA

24. It is p ossib le  to  design  co m p u te r sy stem s w hich p ro tec t the  privacy of data. SD D N A SA

25. C om puters will replace low>skill jobs and crea te  jobs needing specialized  
training.

SD D N A SA

26. C om puters will im prove education . SD D N A SA

27. C om puters will c rea te  a s  m any jobs a s  they elim inate. SD D N A SA

28. O n stan d ard ized  te s ts , I usually  sco red  h igher on th e  verbal se c tio n s  than  
on the  quantitative sections.

SD D N A SA

29. In my co llege coursew ork , I w as m ore successfu l in m athem atics and 
sc ience  co u rse s  than  in English an d  history courses.

SD D N A SA

30. The. adm inistration  of my co llege is supportive of com puter u se  in the 
classroom .

SD D N A SA

31. T he com puting  facilities a t my co llege are  readily available for u se  by 
my studen ts.

SD D N A SA
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32. T he num ber of MUSIC term inals an d  m icrocom puters a t th is co llege a re  SD o  N A SA

ad e q u a te  for the  num ber of s tu d e n ts  w ho need  them .

33. My s tu d e n ts  a re  ab le  to  get enough  help from th e  staff o r s tu d en t w orkers in SD D N A SA
order to  do  the ir assignm ents on  the  com puter.

3 4 . T here  a re  individuals in my co llege th a t a re  ex p e rts  in com puter u se  an d  I SD D N A SA
can  g e t ass is tan ce  from them  w henever J need it.

3 5 . T h e  location  of m icrocom puters and  MUSIC term inals a t th is  college and  SD D N A SA
th e  tim es th a t they  a re  available a re  ad e q u a te  for the  num ber of s tuden ts
w ho need  them.

36. G enerally, th e  softw are tha t is available for u se  in my discipline will run on  SD D N A SA
the  m icrocom puters a t this college.

37. I ten d  to  consider myself a s  m ore oriented tow ard w ords and  ideas th an  SD D N A SA
tow ard num bers an d  com putations.

38. My academ ic d iscip line dea ls  m ore with analytical o r m athem atical con - SD D N A SA
cep ts  than  verbal o r o ther cognitive concep ts.

39. I cou ld  effectively utilize the  softw are on th e  m arket in th e  co u rse s  th a t I SD D N A SA
teach .

THE LAST FIVE ITEMS ARE MULTIPLE C H O IC E Q U ESTIO N S. IF A CO M PU TER FOLLOW ED THE
IN STRU CTIO NS IN EACH Q U ESTIO N , WHAT W O U LD TH E FINAL RESU LT O R  O U TPU T B E? IN TH E
RIGHT MARGIN NEXT T O  T H E NUM BER O F T H E  Q U ESTIO N . GIVE TH E LETTER O F TH E C H O IC E
THAT YOU THINK W OULD BE C O R RECT. IF YOU CAN N O T ANSW ER TH E Q U ESTIO N , W RITE
C H O IC E E

40. C ho o se  th e  co rrec t o u tp u t for the  com puter program  show n below. 40.

10 LET C = 6 
20 LET O s  8
30 LET E s  C+D+2 output
40 PRINT E A. 6
50 END B. 14

C. a
D. 16
E  I don 't know

41. C hoose the co rrec t ou tpu t for th e  com pu ter program  show n below. 41.

10 LET A 3 3
20 LET B 3 4
30 LET C 3 A
40 LET B 3 C output
50 LET A 3 B A. 3 4
60 PRINT A,B B. 4 3

• C. 3 3
D. 4 4
E. I do n 't know



42. W hat is th e  m ain purpose of the following program 42.

10 INPUT A. B, C. D. E 
20 LET S = A+B+C+D+E 
30 LET M=S/5 
40 PRINT S.M

A. s to re  A. B. C, D, and E in the com puter
B. print th e  letters S and M
C. print th e  sum  an d  average of five num bers
D. calcu late  large sum s
E. I don 't know

43. W hen the following program  is run, the  user en ters  num bers for A an d  B. 43. 
T he com puter will:

10 INPUT A.B
20 LET A = A+B
30 LET B = A-B
40 LET A = A-B
50 PRINT A.B
60 END

the 2 inpul: num bers, the sm allest first
B. print the  2 input num bers, the largest first
C. print th e  2 input num bers in reverse o rder from the  way they w «te input
D. print the 2 input num bers in the  sam e order a s  they were input
E. I don 't know

44. C hoose the co rrec t ou tpu t for th e  p rocedure  described  below. 44.

1. A rran g e  th e  3 n a m e s , B row n, A n d erso n , an d  C ra n e  In 
alphabetical order.

2. Remove the last nam e from the list.
3. If only one nam e is left, stop . O therwise, go  on to  step  4.
4. A rrange the rem aining nam es in reverse order.
5. G o gack to  step  2.

output
A. Anderson. Brown, C rane
B. Brown
C. A nderson. Brown
D. A nderson
E. I don 't know

THANK YOU FOR TAKING YOUR TIME TO HELP IN THIS RESEARCH PROJECT. IF YOU WOULD LIKE 
TO HAVE A COPY OFTHERESULTS O FTHIS S f'JD Y , WRITE YOUR NAME AND ADDRESS ONTHE BACK 
OF THE RETURN ENVELOPE OR SEND A SEPARATE LETTER TO: LARRY J . SCOTT. TIDEWATER 
COMMUNITY COLLEGE. VIRGINIA BEACH, VA 23456.
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A bstract

A STUDY OF THE FACTORS WHICH INFLUENCE COMPUTER ADOPTION BY COMMUNITY 
COLLEGE FACULTY IN VIRGINIA

Larry Joe S co tt, Ed.D.

The College of William and Mary in  V irg in ia , June, 1986 

Chairman: Professor Armand J .  Galfo

The problem statem ent fo r th is  study asks which c h a ra c te r is tic s  of 
the  community co llege  environment a re  the b e s t d iscrim inato rs between 
facu lty  who cu rren tly  use computers in  in s tru c tio n  and those who do 
n o t. S pecific  research questions ask whether the environmental context 
of the facu lty  or ind iv idual facu lty  a t t r ib u te s  a re  b e tte r  
d iscrim inators between computer u sers and nonusers.

The ta rg e t population was the fu ll- tim e  facu lty  employed in  the 
V irg in ia  Community College System. A sample of facu lty  in  15 colleges 
was se lec ted  in which approximately h a lf  had used computers in th e ir  
in s tru c tio n . The sample was mailed a questionnaire  designed and p i lo t  
te s te d  to  measure variab les  which could be used by d iscrim inant 
analysis to  d iscrim inate  between computer users and nonusers.

In the useable sample of 446 fac u lty , 212 were computer users and 
234 were n o t. C onservatively, only 15% of the VXS facu lty  had used 
computers in s tru e tio n a lly  but the percentage was higher in  the sm aller 
schools. The discrim inant analysis revealed 9 variab les  which when 
taken as a  group would c o rre c tly  c la s s ify  70% of cases (75% of the 
computer u se rs ) . These 9 variab les in  the order of en try  in to  the 
d iscrim inant function were: (1) opportunity to  preview softw are; (2)
non instructional academic computer use; (3) ownership of a 
microcomputer; (4) adequacy of av a ilab le  softw are; (5) lev e l of 
tra in in g ; (6) community co llege teaching experience; (7) verbal 
versus q u a n tita tiv e  o rie n ta tio n ; (8) com patability of software with 
hardware; and (9) presence of opinion leaders . V ariables 6 and 9 made 
a negative con tribu tion  to  the function . When the  analysis was run on 
the la rg e s t indiv idual co llege  sample, a s l ig h t ly  d if fe re n t  s e t  of 
variab les were included leading to  the  p o s s ib il i ty  th a t the d iffu sio n  
o f computer innovations might be somewhat d if fe re n t  a t  each college 
than the o vera ll re s u lts  in d ica te .

In answer to  the research questions posed, 4 environmental context 
and 5 facu lty  a t t r ib u te s  were found to  be d iscrim inating  v a riab le s .
The 2 kinds of variab les are  almost equally  important but more facu lty  
a t t r ib u te  variab les entered a t  lower steps in  the function . Based on 
these r e s u l ts ,  5 recommendations a re  made th a t  could increase the ra te  
of computer adoption by facu lty : (1) insure th a t hardware i s
compatable with av a ilab le  softw are; (2) provide opportun ities to 
preview software; (3) encourage non instructional computer use; (4) 
increase and encourage opportun ities for tra in in g ; (5) understand th a t 
facu lty  a re  innovative and have p o s itiv e  computer a tt i tu d e s .
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