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101-113. Th is  re s e arch  e valuate d th e  e ffe ctive ne s s  of an e -le arning pack age  (in 

CD -RO M form at) calle d Busine ssTh ink ing

TM to te ach  te ch nology s k ills  and bus ine s s  

inform ation to adults  age d 50-69 . In th e  first pilot study, pre - and post-te sts  w e re  

conducte d to de te rm ine  if s e ve n participants  could le arn care e r-re late d m ate rial. 

In th e  s e cond pilot study, pre - and post-te st as s e s sm e nts  w e re  us e d to e valuate  

w h e th e r s e ve n oth e r participants  could gain Pow e rPoint s k ills. Re sults  sugge ste d 

th at th is  e -le arning pack age  would be  an e ffe ctive  training platform  to e nable  

m ature  adults  to le arn s k ills  and inform ation from  two ve ry diffe re nt s e ts  of m ate r-

ial. O n ave rage , th e  participants  im prove d 23% on th e  post-te st scoring of th e  

care e r m anage m e nt m ate rial and 46% on th e  post-te st scoring on Pow e rPoint s k ill 

de ve lopm e nt. 

K e yw ords : e -le arning, com pute r- b as e d training, olde r adults , CD -RO M

Th e re  is  a s ubstantial lite rature  th at fo-
cus e s  on adult le arning and lite racy. 
Ye t, afte r 80 ye ars  of re s e arch  on th is  
is s ue  th e re  is  no s ingle  answ e r, th e ory, 
or m ode l of adult le arning. As  com pute r-
bas e d e -le arning be com e s  m ore  norm at-
ive  in sch ools , at work , and at h om e , 
th e  ne e d to re -focus  on th e  m any adult 
le arning and lite racy m ode ls  and to 
re vie w  and re vis e  old m ode ls  and de ve l-
op ne w  one s , be com e s  incre as ingly im -
portant. Th e s e  m ode ls  ne e d to be com e  

m ore  inclus ive  of ne w  le arning plat-
form s  and m ore  de scriptive  of le arning 
diffe re nce s  acros s  adults  at various  
age s. It is  not com ple te ly cle ar th at 
adults  ove r th e  age  of 50, for e xam ple , 
can be ne fit from  e -le arning form ats. As  
e -le arning be com e s  an im portant plat-
form  for s k ills  acq uis ition acros s  diffe r-
e nt organiz ations  and for e m ploye e s  at 
com panie s  as  dive rs e  as  Th e  Sports  Au-
th ority, AT& T, and IBM, th e re  is  a ris k  
th at m ature  adults  m ay h ave  proble m s  
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w ith  e -le arning and th e re fore  could be  
e xclude d from  opportunitie s  for acq uir-
ing ne w  s k ills. 

Th e  re s e arch  outline d in th is  article  is  de -
s igne d to e xam ine  w h e th e r m ature  
adults  are  able  to e ffe ctive ly us e  e -le arn-
ing m e th ods  (CD -RO Ms) to gain te ch no-
logy s k ills  and acq uire  ne w  inform ation. 
Th re e  factors  influe nce  th is  re s e arch  
focus : (i) th e  Am e rican work force  is  ge t-
ting olde r; (ii) m any com panie s  ne e d to 
and are  m otivate d to e m ploy m ature  
work e rs; and (iii) e -le arning w ill play an 
im portant role  in th e  inclus ion of olde r 
pe ople  in th e  work force , if th e y can us e  
and acce s s  e -training. 

E-LEARNING 
E-le arning, de fine d as  com pute r-bas e d 
training via corporate  intrane ts , th e  Inte r-
ne t, or w ith  a CD -RO M, is  be com ing a 
popular alte rnative  to face -to-face  train-
ing1. O rganiz ations  are  e age r to con-
duct e -training be caus e  it is  dynam ic, 
le s s  e xpe ns ive , e lim inate s  m any training 
costs  re lating to trave l and facilitie s  and 
re q uire s  e m ploye e s  to spe nd le s s  tim e  
away from  th e ir de s k s 2. E-le arning can 
be  s e lf-pace d and s e lf-dire cte d and m a-
te rial can be  tailore d to a le arne r’s  profi-
cie ncy and custom iz e d to th e  le arning 
style s  and pre fe re nce s  of diffe re nt 
us e rs. As  bus ine s s e s  be com e  m ore  dis -
pe rs e d, th e  availability of e -le arning to or-
ganiz ational e m ploye e s  anytim e , 
anyw h e re  and around th e  world is  an at-
tractive  fe ature . For th e s e  re asons , com -
panie s  are  e xpe cte d to incre as e  th e ir 
curre nt spe nding on e -le arning from  $3 
billion to $10 billion by 20073. 

E-le arning is  be com ing popular for 
m any diffe re nt k inds  of jobs. E-le arning 
is  us e d to train cas h ie rs  at com panie s  
s uch  as  Sports  Auth ority; m e ch anics  at 
Mich e lin; and sale s  re ps  at Toyota - 
Canada. Both  h ard bus ine s s  and soft 
m anage m e nt s k ills  are  e -traine d and e le c-

tronic k ios k s  are  be com ing com m on for 
ne w  e m ploye e  applications. Facility w ith  
te ch nology and e -le arning acros s  bus i-
ne s s e s  and acros s  organiz ational le ve ls  
is  be com ing critical for building bus i-
ne s s -re late d k nowle dge . 

E-Le arning and th e  olde r w ork e r
Th e  Am e rican work force  is  ge tting 
olde r. Today, th e re  are  m ore  e m ploye e s  
ove r 40 th an unde r 404. More  th an one -
fourth  of today’s  work force  w ill soon be  
ove r age  505 and w ill continue  to grow  
as  th e  vast population of Baby Boom e rs  
age  and m ature  work e rs  postpone  re tire -
m e nt3. Many m e m be rs  of th e  Baby 
Boom  ge ne ration (born be tw e e n 19 46 
and 19 64, and num be ring 76 m illion in 
th e  USA) are  ch oos ing to re m ain in th e  
work force  be caus e  of financial and pe r-
sonal re asons. O rganiz ations  ne e d 
m ature  e m ploye e s  to re m ain active  parti-
cipants  be caus e  of th e  k nowle dge , 
s k ills , and e xpe rtis e  th at th e y bring to 
th e  work place  and to prote ct organiz a-
tions  from  th e  financial disaste r of 
e norm ous  pe ns ion payouts  to re tire e s 3. 
Th e re  are  too fe w  Ge n Xe rs  (individuals  
born be tw e e n 19 64 and 19 81, and num -
be ring approxim ate ly 48 m illion in th e  
USA) to fill th e  gap if th e  Baby Boom e rs  
le ave  th e  work force  as  th e y be com e  e li-
gible  to re tire . Cons e q ue ntly, le ading 
e dge  com panie s  h ave  be e n e xploring 
strate gie s  for re h iring re tire e s  and re -
taining m ature  e m ploye e s 3. 

Four s ignificant factors  are  im pacting 
th e  ne e d to de ve lop cutting e dge  e -le arn-
ing m ate rial for m ature  adults. First, 
bus ine s s  is  re cogniz ing th e  ne e d to 
re tain m ature  e m ploye e s  in th e  work -
force . Se cond, in th e  rapidly ch anging 
bus ine s s  e nvironm e nt of th e  21st ce n-
tury, e m ploye e s  m ust e ngage  in continu-
ous  le arning and custom iz e d training 
and de ve lopm e nt to build bus ine s s  
k nowle dge  and s k ills  critical to succe s s . 
Th ird, m any organiz ations  are  re placing 
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traditional training and de ve lopm e nt 
w ith  e -le arning. Fourth , an inability to 
acce s s  and us e  e -le arning cours e s  can 
place  m ature  adults  at a disadvantage . 

Th e orie s  of Adult Le arning
Two stre am s  of re s e arch  on adult le arn-
ing are  note worth y-one  focus e s  on s e lf- 
dire cte d le arning; and th e  oth e r focus e s  
on th e  conte xt of le arning. Re s e arch  
and th e orie s  re late d to individual style s  
of le arning h ave  focus e d on h ow  adults  
s e lf-dire ct le arning re lative  to pe rsonal 
life  s ituations , life  e xpe rie nce , and 
social and cultural factors 6,7. Th e  
m ode ls  of Tough 6 and Knowle s 7 as sum e  
th at le arne rs  s e lf-diagnos e  th e ir le arn-
ing ne e ds , ide ntify re source s  and instruc-
tional form ats , de ve lop le arning plans  
and as s e s s  th e  outcom e s. 

In h is  s e m inal work , Knowle s 7 ack now -
le dge d th at adult life  e xpe rie nce  im -
pacts  le arning and is  th e  bas is  of 
m ature  s e lf-dire cte d le arning. Tough 6 
found th at 9 0% of participants  in h is  
study h ad e ngage d in 100 h ours  of s e lf-
planne d le arning proje cts  in th e  pre vi-
ous  ye ar re late d to jobs; h om e  and pe r-
sonal re spons ib ilitie s; and le isure  tim e  
inte re sts  (s e e 8,9  for a re vie w  of oth e r 
m ode ls  of adult s e lf-dire cte d le arning). 
Late r m ode ls  of s e lf-dire cte d le arning 
are  le s s  line ar th an th e s e  e arlie r m ode ls  
and as sum e  th at: (i) th e  le arne r inte racts  
w ith  h is/h e r e nvironm e nt; (ii) th e  con-
te xt in w h ich  h e /s h e  le arns  affe cts  le arn-
ing; and (iii) th e  type  of le arning 
influe nce s  th e  s ucce s s  of inform ation 
m aste ry10-12.

Since  th e  late  19 9 0’s , th e re  h as  also 
be e n a ste ady s h ift from  re s e arch  on 
s e lf-dire cte d le arning and its  focus  on 
th e  individual to a gre ate r focus  on th e  
conte xt of le arning13. A s e cond th e ory 
of adult le arning re late s  to conte xt-
bas e d or s ituation-bas e d le arning and 
sugge sts  th at th e  conte xt and social 

nature  of a s ituation are  critical to th e  
le arning e xpe rie nce 14-16. Conte xt-bas e d 
le arning occurs  in th e  work place  w h e re  
pe ople  are  e ngage d by oth e r le arne rs  
w h o h ave  diffe re nt le ve ls  of m aste ry and 
w h o toge th e r be com e  part of a le arning 
com m unity13,15. Le arning com m unitie s  
m ay form  at work , in a fam ily, in a 
clas sroom , in an online  com m unity, or 
in a ne igh borh ood.

E-le arning can be  vie w e d as  a form  of 
s e lf-dire cte d le arning. W h e n it is  w e ll-de -
s igne d, e -le arning allow s  le arne rs  to 
m aste r inform ation at th e ir own pace , 
re vie w  inform ation as  ofte n as  th e y 
would lik e , acce s s  additional inform a-
tion re source s , and s e lf-te st for unde r-
standing. Bas e d on th e  th e orie s  
m e ntione d6,7, le arning s h ould be  optim -
iz e d us ing e -le arning. Additionally, e -
le arning can be  de s igne d so th at th e  
us e r e xpe rie nce  can be  varie d to accom -
m odate  diffe re nt le arning style s , w h ich  
s h ould furth e r e nh ance  th e  le arning e x-
pe rie nce . 

Alth ough  th e  Inte rne t re pre s e nts  one  of 
th e  m ajor te ch nological innovations  of 
th e  last part of th e  20th  ce ntury, th e re  is  
alm ost no re s e arch  on th e  e ffe ctive ne s s  
of th is  te ch nology for adult le arning and 
lite racy17,18. Re late d re s e arch  about 
usage  and de s ign of Inte rne t s ite s  for 
adults  is  s ignificant. By 2000, Am e ric-
ans  ove r age  60 h ad alre ady be com e  th e  
faste st grow ing ne w  us e r group on th e  
Inte rne t19 . It h as  be e n s h own th at olde r 
adults  can capably us e  th e  Inte rne t, but 
th e ir ability to acce s s  w e b page s  or us e  
spe cific w e b s ite s  h as  be e n s h own to be  
re late d to th e  s ite ’s  de s ign, m e th od of 
conte nt de live ry, and th e  us e  of ce rtain 
typograph y ch aracte ristics , color, and 
graph ics  (s e e  National Institute  on 
Aging (NIA) guide line s  on de ve loping ac-
ce s s ible  online  m ate rials  for olde r 
adults 20-25). 
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Re s e arch  conducte d in sch ool s e ttings  
is  s ugge stive  of th e  link  be tw e e n e -le arn-
ing as  both  conte xt-bas e d le arning and 
s e lf-dire cte d le arning. O ne  study26 con-
clude d th at to be  e ffe ctive , com pute r-
bas e d training ne e ds  to: 1) active ly 
e ngage  le arne rs; 2) h ave  participants  
e ngage  in group le arning; 3) provide  fre -
q ue nt inte raction and fe e dback ; and 4) 
conne ct le arning to th e  re al world. Le arn-
ing te ch nologie s  are  ide ally suite d to 
providing fre q ue nt and im m e diate  fe e d-
back  to le arne rs 26. H ow e ve r, to be  e ffe ct-
ive , le arning m ust be  custom iz e d to th e  
righ t le ve l for le arne rs 27. W h e th e r 
m ature  adults  can e ffe ctive ly le arn in-
form ation via e -le arning h as  not ye t 
be e n w e ll-docum e nte d as  th e re  h ave  
be e n fe w  studie s  conducte d th at com -
pare  th e  im pact of diffe re nt de live ry 
m e th ods  on m aste ring e -k nowle dge  by 
m ature  adults  (w ith  th e  e xce ption of3,28-

30 and discus s ions  in17,18). Th e  pilot re -
s e arch  discus s e d be low  focus e s  on e -
le arning as  a form  of s e lf-dire cte d le arn-
ing. 

Sum m ary 
Th is  pilot re s e arch  e valuate d w h e th e r 
m ature  adults  can le arn ne w  bus ine s s -re -
late d inform ation or build ne w  bus ine s s -
re late d s k ills  us ing e -le arning m ate rial. 
Se ve ral factors  m ay im pe de  th e  ability 
of m ature  adults  to m aste r e - le arning 
m ate rial. Th e  first factor is  h ow  e asy it 
is  to us e  th e  m ate rial, i.e ., its  ‘usability’, 
including navigational fe ature s  and e as e  
of re ading and com pre h e nding th e  m a-
te rial pre s e nte d. Th e  s e cond factor is  
th e  difficulty in m aste ring th e  e ducation-
al conte nt of th e  m ate rial. To e valuate  
w h e th e r m ature  adults  can us e  and 
le arn com pute r-bas e d m ate rial, w e  de -
ve lope d e -le arning m ate rial custom iz e d 
to m ature  adults  w ith  cours e s  th at 
e nable  us e rs  to build a be tte r unde r-
standing of care e r de ve lopm e nt (care e r 
m anage m e nt and pre -re tire m e nt plan-
ning) and oth e r cours e s  th at h e lp us e rs  
le arn h ow  to us e  te ch nology applica-

tions  (W ord, Pow e rPoint, Exce l, or Inte r-
ne t Se arch  Engine s ). Busine ssTh ink ing

TM 
is  an innovative  e ducational product 
w ith  an e -le arning platform  or Ve ry Fast 
Le arning Module  (VFLM), th at is  de -
s igne d to e nable  pe ople  ove r age  50 to 
q uick ly unde rstand and m aste r te ch no-
logy applications  and oth e r inform ation. 
Construction of th e  m ate rial was  bas e d 
on th e  2002 NIA Elde r-Acce s s ib ility 
guide line s 31. Re sults  of pre vious  re -
s e arch  on th e  usability of a subs e t of 
th e  cours e  m ate rial indicate d th at th e  
navigation syste m  incorporate d in th e  
CD -RO M-bas e d m ate rials  was  us e r-
frie ndly for pe ople  ove r age  50 as  
alm ost no e rrors  w e re  m ade  in naviga-
tion during usability te sting. Us e rs  also 
h ad pos itive  opinions  of all th e  m ate ri-
al3. In th e  re s e arch  discus s e d be low , w e  
e valuate d th e  ability of participants  to 
le arn and apply inform ation in th e  e -
cours e s  to de te rm ine  h ow  e ffe ctive  th e  
m ate rial is  in building conte nt m aste ry. 
D ata about opinions , m otivation, e xpe ri-
e nce , and back ground w e re  also colle c-
te d to s e e  h ow  th e s e  factors  are  re late d 
to th e  s e lf-dire cte d adult e -le arning e x-
pe rie nce . 

M ETH O D S

All participants  in th is  re s e arch  w e re  re -
cruite d th rough  th e  five  Se niorNe t Com -
pute r Training facilitie s  locate d in 
South e rn Maryland, Me tropolitan W as h -
ington, D . C., and North e rn Virginia 
from  a subje ct pool of approxim ate ly 
200 individuals  ove r th e  age  of 50. Se ni-
orNe t is  th e  large st online  organiz ation 
of m ature  adults  in th e  country. Th e  D ir-
e ctor of th e  Ce nte r for Productive  Aging 
for th e  Je w is h  Council for th e  Aging 
(JCA), th e  adm inistrative  group th at ove r-
s e e s  th e  Se niorNe t Training Ce nte rs  loc-
ate d th rough out th e  Me tropolitan 
W as h ington, D .C. are a, coordinate d th e  
re cruitm e nt of participants  w ith  th e  re -
s e arch  te am . Individual participants  
w e re  te ste d in a q uie t, private  room  and 
a m ode rator was  available  at all tim e s  
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for as s istance . Te sting was  h e ld at th e  
Ch e vy Ch as e , Maryland Se niorNe t Train-
ing Site  w h ich  is  e as ily acce s s ible  by car 
and subway for all re s ide nts  of Me tropol-
itan W as h ington, D .C. 

Study 1: A Pilot Te s t of th e  Ab ility of 
M ature  Adults  to Le arn Bus ine s s -Re -
late d Inform ation in CD -RO M  Form at
Th e  first study us e d a subs e t of th e  Busi-

ne ssTh ink ing

TM cours e s  and focus e d on 
bus ine s s  s k ills  re late d to care e r m anage -
m e nt and pre -re tire m e nt planning (and 
w ill be  re fe rre d to as  Bus ine s s -Re late d In-
form ation). In th is  pilot study, w e  e valu-
ate d participants ’ ability to le arn from  
th e  m ate rial. 

Participants
Th re e  fe m ale s  and four m ale s  particip-
ate d in th e  te sting of th e  Bus ine s s -Re -
late d Inform ation cours e s , ranging in 
age  from  54 to 67 w ith  an ave rage  age  
of 63.6 ye ars. Th e re  was  a range  of e du-
cational back grounds  (from  h igh  sch ool 
to advance d de gre e s ) and participants ’ 
ratings  of th e ir own h e alth  w e re  good to 
e xce lle nt. Two of th e  participants  w e re  
African Am e rican and th e  re m aining five  
w e re  W h ite . All participants  score d 
above  th e  norm  on th e  vocabulary te st. 
Four of th e  participants  s e lf-rate d th e ir 
com pute r e xpe rie nce  at le ve l 3, two at 
le ve l 4, and one  at le ve l 5, w h e re  1 = no 
s k ills  and 5 = h igh ly s k ille d. Th e  s e lf-
rating was  bas e d on re spons e s  on th e  
Prior Expe rie nce  w ith  Te ch nology Que s -
tionnaire  de scribe d be low. Englis h  was  
th e  first language  of all individuals  and 
th e re  w e re  no s igns  of de m e ntia or 
vis ion proble m s  w ith in th is  sam ple  or 
w ith in th e  sam ple  te ste d in th e  s e cond 
study outline d be low. Each  individual 
was  paid $100 for participation. 

Ins trum e nts
D em ograph ics que stionnaire

A de m ograph ics  q ue stionnaire  was  ad-
m iniste re d to de fine  th e  sam ple  of parti-
cipants  for s e le ction purpos e s  by 

ge nde r, age , le ve l of e ducation, race , 
pe rce ive d h e alth , and h e alth  in re lation 
to oth e rs  th e ir own age ; and to de te rm -
ine  if Englis h  was  th e ir first language .

Prior e xpe rie nce  w ith  tech nology que s-

tionnaire

Th e  Prior Expe rie nce  w ith  Ele ctronic 
Te ch nology Que stionnaire  was  m odifie d 
from  an instrum e nt de ve lope d by K.V. 
Ech t, Ph D , Re s e arch  H e alth  Scie ntist at 
th e  Re h abilitation Re s e arch  &  D e ve lop-
m e nt Ce nte r, VA Me dical Ce nte r, D e c-
atur, GA32. Ite m s  in th is  instrum e nt 
include : pre vious  us e  of com pute rs  for 
bus ine s s  and pe rsonal purpos e s; prior 
us e  of oth e r e le ctronic de vice s; e stim ate  
of curre nt W e b us e ; fre q ue ncy of W e b 
us e ; and s e lf-rating of com pute r s k ills. 
Th is  instrum e nt was  us e d to de fine  th e  
sam ple s.

O pinions que stionnaire

Th is  q ue stionnaire  re pre s e nts  a q uantifi-
able  individual im pre s s ion of th e  soft-
ware  th at th e  participants  com ple te d 
w h e n th e y re turne d for th e  post-te st. 
O pinions  m e asure d include : (i) Se ve n 
ite m s  on participants ’ ove rall opinions  
of th e  software  pack age  (e .g., I lik e d th e  
software  pack age ); (ii) Se ve n ite m s  
about participants ’ opinions  about e as e  
of m oving around th e  software  pack age  -
navigation (e .g., I h ad no proble m s  
m oving around th e  software  pack age ); 
(iii) Six ite m s  about participants ’ opin-
ions  about th e  q uality of th e  inform a-
tion pre s e nte d in th e  software  pack age  
(e .g., Th e  inform ation was  e asy for m e  
to unde rstand); and (iv) Te n ite m s  about 
participants ’ opinions  about th e  de s ign 
of th e  software  pack age  (e .g., Th e  te xt 
was  large  e nough  for m e  to re ad e as ily). 
Ite m s  w e re  score d us ing a five -point 
Lik e rt scale  ranging from  ‘Strongly D is -
agre e ’ (1), indicating a ve ry low  opinion, 
to ‘Strongly Agre e ’ (5), indicating a h igh  
opinion, on th e  30 ite m s. An ave rage  
sam ple  score  of ‘4’ or above  is  con-
s ide re d to be  an indication th at th e re  is  
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a cons e nsus  of approval (pos itive  opin-
ion) on an ite m  w ith in a q ue stionnaire  
or acros s  ite m s  w ith in a cate gory. 

Sh ipley institute  of living scale  - Vocabu-

lary subte st/ Gardne r &  Monge  vocabu-

lary te st 

Th e  Vocabulary subte st of th e  Sh iple y In-
stitute  of living scale 33 cons ists  of 40 
m ultiple -ch oice  ite m s  for w h ich  th e  re -
sponde nt is  as k e d to ch oos e  out of four 
words  th e  one  th at is  clos e st in m e aning 
to a targe t word. Th e  Vocabulary 
subte st re lie s  on ve rbal s k ills  th at in-
clude  re ading ability, ve rbal com pre h e n-
s ion, acq uire d k nowle dge , long-te rm  
m e m ory, and conce pt form ation. Com -
parisons  to adm inistration of th e  Vocabu-
lary Subte st in re late d re s e arch  indicate s  
th at an ave rage  score  of 34.5 corre ct re -
spons e s  would be  re pre s e ntative  of th e  
ge ne ral population for adults  age d 50 – 
69 34. Th e  Gardne r &  Monge  Vocabulary 
As s e s sm e nt35 was  us e d in th e  s e cond 
study as  a substitute  for th e  Sh iple y 
Scale  be caus e  som e  of th e  participants  
in th e  s e cond study w e re  alre ady fam ili-
ar w ith  th e  Sh iple y, h aving com ple te d 
th e  instrum e nt in pre vious , unre late d re -
s e arch  conducte d by th e  s e cond auth or 
of th is  article . Th e  two instrum e nts  are  
h igh ly corre late d and w e re  us e d to 
de fine  th e  sam ple s  te ste d in th e  two 
studie s  re porte d h e re .

Mini-m ental state  e xam ination (MMSE)

Th e  Mini-Me ntal State  Exam ination is  a 
w ide ly us e d m e th od for as s e s s ing cognit-
ive  m e ntal status 36,37. Th e  MMSE re pre s -
e nts  a brie f, standardiz e d m e th od by 
w h ich  to grade  cognitive  m e ntal status. 
It as s e s s e s  orie ntation, atte ntion, im m e -
diate  and s h ort-te rm  re call, language , 
and th e  ability to follow  s im ple  ve rbal 
and w ritte n com m ands. Re sults  indicate  
le ve l of cognitive  function and w e re  
us e d for scre e ning participants. 

Vision asse ssm ent: Snellen e ye  ch art 

Th e  Sne lle n Vis ion Te st is  a standard 

te st to as s e s s  visual acuity. A score  of 
20/20 - 20/30 corre cte d b inocular 
vis ion is  an acce ptable  range  to indicate  
th e re  are  no visual proble m s  th at m igh t 
inte rfe re  w ith  th is  re s e arch . Individuals  
w h os e  vis ion did not fall w ith in th is  
range  w e re  e xclude d from  participation 
in th is  re s e arch .

50-item  Que stionnaire  

Participants  re ce ive d a 50-ite m  s e t of 
q ue stions  focus e d on care e r m anage -
m e nt and pre -re tire m e nt is s ue s  cons ist-
ing of 26 True -False  q ue stions  and 24 
m ultiple  ch oice  q ue stions  to e valuate  
th e ir ability to le arn inform ation pre s e n-
te d in th e  cours e  m ate rial. Tw e nty five  
q ue stions  focus e d on pre -re tire m e nt 
planning (e .g., True  or False : More  th an 
h alf of work e rs  age d 25 to 64 do not 
own re tire m e nt accounts  of any k ind. O r 
s e le ct th e  corre ct answ e r: Am ong work -
ing wom e n: (i) H alf re ce ive  no pe ns ion; 
(ii) Th os e  w h o h ave  a pe ns ion, re ce ive  
h alf th e  am ount m e n do; (iii) H alf are  
le s s  confide nt th an m e n th at th e y w ill 
ach ie ve  financial inde pe nde nce  and 
cove r bas ic costs  of re tire m e nt; or (iv) 
All of th e  above ). Tw e nty-five  q ue stions  
focus e d on care e r m anage m e nt (e .g., 
True  or False : W h at you le arn outs ide  of 
work  is  not e as ily transfe rre d to th e  job 
th at you do. O r s e le ct th e  corre ct 
answ e r: Transfe rable  s k ills : (i) re fe r to 
ne w  s k ills  th at you le arn w h e n you 
ch ange  jobs; (ii) are  th e  s k ills  trans -
fe rre d from  one  e m ploye e  to anoth e r; 
(iii) re fe r to s k ills  th at you m aste r in one  
job th at can be  applie d to anoth e r pos i-
tion; or (iv) are  th e  s k ills  transfe rre d 
from  a m anage r to an e m ploye e ). Th is  
q ue stionnaire  s e rve d as  th e  pre -te st and 
post-te st m e asure  of le arning of th e  
cours e  m ate rial. 

Proce dure
1.Participants  re ad and s igne d a con-

s e nt form  approve d by an inde pe nd-
e nt IRB.

2.Participants  w e re  give n a brie f de scrip-
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tion of th e  goals  of th e  study.
3.Participants  com ple te d de m ograph ics  

and pre vious  com pute r e xpe rie nce  
q ue stionnaire s .

4.Participants  com ple te d th e  Sh iple y 
Vocabulary As s e s sm e nt.

5.Participants  w e re  individually as s e s s e d 
for vis ion and th e ir status  on th e  Mini-
Me ntal State  Exam .

6.For th e  pre -te st, participants  com -
ple te d th e  50-ite m  q ue stionnaire  re -
late d to th e  cours e  m ate rial on care e r 
m anage m e nt and pre -re tire m e nt plan-
ning.

7.Participants  took  th e  CD -RO M h om e  to 
re ad and work  th rough  th e  bus ine s s -re -
late d inform ation cours e s  at th e ir own 
pace . Th e y w e re  as k e d to work  on 
th e ir own and not s e e k  as s istance  
from  oth e rs , and to k e e p a re cord of 
tim e  on a day-by-day bas is  spe nt work -
ing th rough  th e  cours e  m ate rial.

Re turn vis it 1 w e e k  late r: 
1.Participants  com ple te d th e  O pinions  

Que stionnaire  as  one  of th e  outcom e  
m e asure s;

2.For th e  post-te st, participants  com -
ple te d th e  50-ite m  q ue stionnaire  
again; and 

3.Participants  w e re  allow e d to as k  q ue s -
tions  about th e ir e xpe rie nce  in th e  pro-
je ct.

Pre -te s t/Pos t-te s t s coring
Th e  pre -te st and post-te st cons iste d of 
ite m s  th at com pos e d th e  50-Ite m  Que s -
tionnaire . Each  q ue stion was  score d a 1 
if a participant answ e re d corre ctly and a 
0 if th e  re spons e  was  incorre ct. Th e  de -
pe nde nt m e asure  was  th e  ch ange  
be tw e e n pre -te st and post-te st score s  
on e ach  ite m  and acros s  ite m s.

Re s ults  of Study 1
As  note d above , participants  w e re  as k e d 
to give  opinions  about th e  cours e  on a 
scale  of 1 to 5 on a s e rie s  of ite m s  
w h e re  1 re pre s e nte d a low  opinion and 
5 re pre s e nte d a h igh  opinion (Table  1). 

Participants  rank e d th e  ove rall cours e  as  
a 4.0. Th e y agre e d th at th is  was  a good 
cours e . Participants  also re porte d th at 
inform ation pre s e nte d was  good (ave r-
age  rating = 4.4) as  was  th e  ove rall 
de s ign of th e  software  (ave rage  rating = 
4.3). Th e y rate d th e  navigation syste m  
of th e  software  th e  h igh e st (ave rage  
rating = 4.8). 

In orde r to e valuate  h ow  m uch  th e  parti-
cipants  le arne d from  th e  e -cours e  m ate r-
ial a pre -te st and post-te st w e re  
adm iniste re d to e ach  participant (s e e  
Me th ods  s e ction above ). It was  de m on-
strate d th at th e  individuals  could tak e  
th e  CD -RO M h om e , work  th rough  it at 
th e ir own pace  and incre as e  th e ir k now -
le dge  of th e  inform ation. Each  of th e  
participants  incre as e d th e ir pre - to post-
te st k nowle dge  score s  by at le ast 10 pe r-
ce ntage  points  (Table  2). O n ave rage , 
participants  im prove d about 23 pe rce nt-
age  points  on th e  post-te st scoring. Par-
ticipants  re porte d th at th e y h ad spe nt 
an ave rage  of 2.75 h ours  us ing th e  
cours e  m ate rial during th e  one -w e e k  in-
te rval be tw e e n th e  pre - and th e  post-
te st. No participant spe nt le s s  th an 1.75 
h ours  or m ore  th an 6 h ours  us ing th e  e -
le arning m ate rial and none  of th e  parti-
cipants  re porte d th at th e y re ce ive d any 
as s istance  in le arning th e  m ate rial from  
oth e rs. 

Th e  first pilot study as s e s s e d th e  ability 
of th e  participants  to le arn about Bus i-
ne s s -Re late d Inform ation. W e  found th at 
pe ople  ove r age  50 could im prove  th e ir 
k nowle dge  us ing th e  de ve lope d e -le arn-
ing cours e s . Ne xt, w e  conducte d anoth -
e r pilot study to e valuate  w h e th e r 
e -le arning could also be  us e d to te ach  
m ature  adults  h ow  to us e  te ch nology ap-
plications. In orde r to do th is , w e  de -
ve lope d and e valuate d anoth e r s e t of 
cours e s  th at w e re  de s igne d to te ach /e n-
h ance  th e  us e r’s  ability to us e  Pow e r-
Point.
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STUD Y 2. PILO T TEST O F TH E ABILITY 
O F MATURE AD ULTS TO  LEARN FRO M  TH E 
BUSINESSTH INKING

TM PO W ERPO INT 
CO URSES IN CD -RO M FO RMAT 
Participants
Th re e  m ale s  and four fe m ale s  particip-
ate d in te sting, ranging in age  from  54 
to 68 w ith  an ave rage  age  of 61.3 ye ars. 
Education range d from  h igh  sch ool to ad-
vance d de gre e s . Participants ’ pe rce ive d 
h e alth  range d from  ve ry good to e xce l-
le nt. Two of th e  participants  w e re  Afric-
an Am e rican and th e  re m aining five  
w e re  W h ite . All but one  of th e  parti-
cipants  score d above  th e  norm  on th e  
Gardne r &  Monge  Vocabulary As s e s s -
m e nt (ave rage  score  = 23.3 w h ich  is  
above  th e  norm  for 50 – 69  ye ar olds). 
All participants  s e lf-rate d th e ir com -
pute r e xpe rie nce  at le ve l 3 or above  as  
m e asure d by th e  ‘Prior e xpe rie nce  w ith  
te ch nology’ q ue stionnaire , h ow e ve r, five  
participants  indicate d th e y h ad no pre vi-
ous  Pow e rPoint e xpe rie nce ; th e  re m ain-
ing two individuals  rate d th e m s e lve s  at 

2 or 3 (low  s k ills). Th is  sam ple  was  com -
pos e d of diffe re nt individuals  th an 
th os e  w h o participate d in th e  first 
study. D e m ograph ic ch aracte ristics  w e re  
m atch e d as  clos e ly as  pos s ible  to m ak e  
re s ults  of th e  two studie s  com parable .

Ins trum e nts  / Proce dure
D ay O ne

Te sting proce dure s  and instrum e nts  
w e re  th e  sam e  as  in th e  first study w ith  
th e  follow ing e xce ptions : 
1.Participants  com ple te d th e  Gardne r &  

Monge  Vocabulary As s e s sm e nt. 
2.Participants  com ple te d 18 Pow e rPoint 

tas k s  th at w e re  cons ide re d re pre s e nt-
ative  of th e  de m ands  of th e  Pow e r-
Point program . Th e y w e re  rate d 
be tw e e n 0 and 3 on th e ir ability to 
com ple te  e ach  tas k  (pre -te st and post-
te st). Pow e rPoint tas k s  involve d 
as k ing participants  to do bas ic Pow e r-
Point proce dure s  (e .g., Se le ct a spe cif-
ic back ground; Ente r inform ation in 
Title  or Te xt box; Ch ange  back ground 

Table  1. O verall average  ratings by re sponse  category recorded from  th e  opinions 

que stionnaire  for Study 1. ‘O verall O pinion’ w as a separate  category and not a 

O pinion Score

Rating

O ve rall O pinion

4.0

Navigation

4.8

Inform ation 
Pre s e nte d

4.4

D e s ign

4.3

Table  1. O verall average  ratings by re sponse  category recorded from  th e  opinions 

que stionnaire  for Study 1. ‘O verall O pinion’ w as a separate  category and not a sum -

m ary m easure

O pinion Score O ve rall O pinion Navigation
Inform ation 
Pre s e nte d D e s ign

Table  2. Pe rcent correct score s (out of 50 item s) on pre/post-te sts and tim e  spent re -

vie w ing th e  CD -RO M (in h ours) using th e  softw are  w h e n it w as tak e n h om e  in Study 1

Subje ct#1
Subje ct#2
Subje ct#3
Subje ct#4
Subje ct#5
Subje ct#6
Subje ct#7

Ave rage  acros s
participants

84%
72%
76%
74%
68%
72%
52%
71%

9 4%
9 4%
9 6%
9 4%
9 6%
9 4%
9 2%
9 4%

1.75
1.50
6.00
3.25
2.25
2.25
2.00
2.71

Pre -te st Post-te st
Tim e

(h ours)Subje ct num be r

Rating 4.44.0 4.8 4.3
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color; Ins e rt an im age ; or Ch ange  s iz e  
of an im age .)

Return Visit 1 W e e k  Later

Participants  com ple te d th e  18 Pow e r-
Point tas k s  (post-te st) again.

Pre -Te s t / Pos t-Te s t Scoring
Participants  re ce ive d a score  of 0 
(unable  to be gin, as k s  q ue stions  of s e s -
s ion m ode rator, or re q uire s  an inte rve n-
tion by m ode rator to pe rform  th e  tas k ), 
1 (be gins  tas k , but cannot com ple te ), 2 
(pe rform s  two or m ore  ste ps  but cannot 
com ple te  tas k ), or 3 (com ple te s  e ntire  
tas k  s ucce s sfully) for e ach  tas k . A pe r-
fe ct score  e q uale d a total of 54 points  
(or 18 tas k s  x 3 points/tas k ). Th e  de -
pe nde nt m e asure  was  th e  ch ange  
be tw e e n pre -te st and post-te st pe rform -
ance  on e ach  tas k  and acros s  tas k s . 

Re s ults  for Study 2
Th e  m ain finding of th is  pilot study is  
th at work ing inde pe nde ntly, m ature  

adults  could le arn Pow e rPoint s k ills  
from  th e  e -le arning software . It was  
de m onstrate d th at participants  could 
tak e  th is  s ubs e t of th e  CD -RO M cours e  
m ate rial h om e , work  th rough  it at th e ir 
own pace , re ce ive  no as s istance  from  
oth e rs , and le arn from  th e  m ate rial as  
outline d in Table  3. A 46% incre as e  in 
pe rform ance  score s  was  obs e rve d in a 
post-te st as s e s sm e nt w ith  participants  
spe nding an ave rage  of 3 h ours  us ing 
th e  m ate rial. At th e  post-te st, parti-
cipant pe rform ance  h ad im prove d to 
9 6%-100% (ave rage =9 9 %) corre ct re -
spons e s  afte r us ing th e  m ate rial 
be tw e e n 1 and 5 h ours  (ave rage =2.86 
h ours). 

As  indicate d by re spons e s  to th e  O pin-
ions  Que stionnaire , participants  w e re  
also ge ne rally ple as e d w ith  th e  ove rall 
de s ign of th e  cours e  on le arning Pow e r-
Point (ave rage  opinion score  = 4.1). 
Pre s e ntation of m ate rial, navigational 
prope rtie s  of th e  program  and th e  ove r-

Table  4. O verall average  ratings by re sponse  category recorded from  th e  opinions 

que stionnaire  in Study 2. ‘O verall O pinion’ w as a separate  category and not a 

sum m ary m easure

O pinion Score O ve rall O pinion Navigation
Inform ation 
Pre s e nte d D e s ign

Rating4.24.1 4.2 4.6

Table  3. Pe rcent correct pe rform ance  on Pow e rPoint task s  on pre/post-te sts and tim e  

spent revie w ing th e  CD -RO M w h e n it w as tak e n h om e  in Study 2

Subje ct#1
Subje ct#2
Subje ct#3
Subje ct#4
Subje ct#5
Subje ct#6
Subje ct#7

Ave rage  acros s
participants

54%
70%
57%
48%
63%
19 %
60%
53%

100%
100%
100%
100%
100%
9 6%
9 6%
9 9 %

1
2

3.5
5

1.5
3
4

2.86

Pre -te st Post-te st
Tim e

(h ours)Subje ct num be r

Rating
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all de s ign of th e  cours e  w e re  also rate d 
favorably (ave rage  score s  = 4.2, 4.2, 
and 4.6, re spe ctive ly). Se e  Table  4.

D ISCUSSIO N

Th e  focus  of th is  re s e arch  was  to e xam -
ine  w h e th e r e -le arning can be  an e ffe ct-
ive  fram e work  for te ach ing various  
te ch nology and bus ine s s -re late d s k ills  
and inform ation to m ature  adults. In th e  
first pilot study, w e  e valuate d parti-
cipants ’ ability to le arn from  care e r-re -
late d cours e  m ate rial. Th e re  was  an 
ave rage  of 23% im prove m e nt be tw e e n 
th e  pre - and post-te st score s  afte r us ing 
th e  e -le arning m ate rial for about 2.75 
h ours. Th is  indicate d th at pe ople  ove r 
age  50 could us e  th e  e -le arning m ate rial 
and could le arn ne w  bus ine s s  inform a-
tion us ing an inde pe nde nt com pute r-
bas e d form at as  a m e dium  for training. 
Alth ough  m any of th e  participants  h ad a 
fair de gre e  of k nowle dge  about care e r 
m anage m e nt and pre -re tire m e nt plan-
ning inform ation (as  indicate d by ave r-
age  pre -te st score s  of 71%) th e re  was  
still s ignificant im prove m e nt to ave rage  
post-te st score s  of 9 4%. Th is  s ugge sts  
th at in future  de s ign of s im ilar m ate rial, 
additional inform ation on pre -re tire m e nt 
planning and care e r m anage m e nt 
s h ould be  adde d th at m ay be  le s s  fam ili-
ar but also us e ful for us e rs. 

In th e  s e cond pilot study, w e  e valuate d 
th e  ability of m ature  participants  to le arn 
h ow  to us e  Pow e rPoint us ing only e -le arn-
ing m ate rial. W h ile  all of th e  participants  
h ad som e  com pute r e xpe rie nce  and w e re  
able  to m ak e  inte llige nt gue s s e s  about 
h ow  to us e  som e  bas ic fe ature s  (re fle c-
te d in th e ir pre -te st score s ), th e y h ad 
little  or no e xpe rie nce  w ith  th e  Pow e r-
Point te ch nology application or h ow  to 
us e  som e  of its  m ore  custom iz e d fe a-
ture s . Re sults  re ve ale d th at participants  
im prove d on ave rage  by 46% to a ne ar-pe r-
fe ct (9 9 % corre ct) ability to us e  th e  Pow e r-
Point m ate rial in just unde r 3 h ours  of 

training us ing our Pow e rPoint-re late d 
cours e  m ate rial at h om e  w ith  no as s ist-
ance  from  oth e rs.

It is  inte re sting to e xam ine  th e  diffe r-
e nce s  in im prove m e nt score s  be tw e e n 
th e  two studie s  (i.e ., 23% ve rsus  46%). In 
th e  cas e  of th e  pre -re tire m e nt inform a-
tion, re sults  w e re  de pe nde nt upon th e  
ability of th e  participants  to re m e m be r 
ne w  te xt-bas e d inform ation. In th e  cas e  
of Pow e rPoint, participants  w e re  re -
q uire d to le arn ne w  s k ills. Th at is , parti-
cipants  w e re  re q uire d to re ad th e  te xt 
and also pe rform  h ands -on m anipula-
tion of com pute r proce dure s  in orde r to 
le arn th e m . O ne  pos s ible  re ason for th e  
gre ate r im prove m e nt w ith  th e  Pow e r-
Point m ate rial is  th e  diffe re nce  in th e  
m ate rial to be  le arne d and th e  proce d-
ure s  re q uire d le arning it. W ith  Pow e r-
Point, th e  to-be -le arne d inform ation 
involve d actually practicing th e  m anipu-
lations , th us  re inforcing m e m ory of th e  
inform ation, w h ile  th e  pre -re tire m e nt to-
be -le arne d m ate rial re q uire d only re -
m e m be ring th e  te xt. No practice  or 
m e m ory e nh ance m e nt te ch niq ue s  w e re  
involve d w ith  th e  pre -re tire m e nt m ate ri-
al w h ich  s ugge sts  th at future  ve rs ions  
of th e  cours e  m igh t include  e xe rcis e s  in 
w h ich  th e  re ade r m ust actually us e  te xt-
bas e d m ate rial of th is  nature  in re infor-
cing e xe rcis e s  to facilitate  m e m ory by 
as k ing th e  us e r to apply th e  te xt-bas e d 
m ate rial in som e  way as  th e y proce e d 
th rough  th e  cours e . Additionally, pe r-
form ance  of participants  on th e  pre -re -
tire m e nt pre -te st was  alre ady h igh , so 
th e re  was  le s s  room  for im prove m e nt 
am ong participants. In future  re s e arch , 
re le vant m ate rial could be  include d th at 
m ay be  le s s  fam iliar to m ature  adults  in 
th e  cours e  m ate rial, and th e  pre /post-
te st q ue stions  could be  m ade  m ore  diffi-
cult to answ e r. Th e s e  strate gie s  m ay 
low e r th e  pre -te st pe rform ance , provid-
ing m ore  room  for im prove m e nt in th e  
post-te st.
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Th e s e  pilot studie s  de m onstrate d th at e -
le arning can be  an e ffe ctive  tool to 
e nable  m ature  adults  to le arn m ate rial re -
late d to bus ine s s  inform ation and te ch no-
logy applications  w h e n it is  
custom -de s igne d for th e m . As  w ith  all 
pilot re s e arch , it is  im portant to re aliz e  
th at th e s e  re s ults  are  bas e d on sm all 
sam ple s  and, th e re fore , th e s e  findings  
s h ould be  vie w e d w ith in th is  conte xt. 
Th e  re s ults  re porte d e m ph as iz e  th e  
ne e d for th e s e  studie s  to be  re plicate d 
w ith  large r groups  in orde r to ve rify th e  
re s ults  and to incre as e  th e  ge ne raliz ab-
ilty of th e  findings. Furth e rm ore , th e  e -
le arning m e th ods  w e re  not com pare d to 
oth e r traditional training m e th ods  (for in-
stance , clas sroom  m ate rials  in print). A 
com parison of diffe re nt training m e th -
ods  could s h e d ligh t on w h e th e r or not 
e -le arning is  an optim al m e th od for 
te ach ing te xt-bas e d m ate rial and s k ills  
to m ature  adults.

Notw ith standing th e s e  note s  of caution, 
th e  re s ults  re porte d in th is  pape r are  e n-
ligh te ning w ith in th e  large r conte xt of 
th e  adult le arning lite rature . Earlie r 
work 6,7 indicate d th at m ature  adults  can 
m aste r dive rs e  inform ation th rough  s e lf-
dire cte d le arning. Th e s e  pilot studie s  
contribute  data to th e  lite rature  on s e lf-
dire cte d le arning, us ing com pute r bas e d 
training as  th e  m e dium  for inde pe nde nt 
s e lf-dire cte d le arning. In addition, w e ll-
de s igne d e -le arning is  cons iste nt w ith  
guide line s  for th e  de ve lopm e nt of adult 
le arning m ate rial w h e n it is  le arne r-ce nt-
ric, goal-drive n, and occurs  w ith in a 
social conte xt18,38,39 .

E-le arning h as  th e  pote ntial of providing 
a s ignificant training and de ve lopm e nt 
form at for m ature  adults  be caus e  it is  
private , can be  conducte d at th e  
le arne r’s  conve nie nce , can be  re vie w e d 
and re pe ate d m ultiple  tim e s , and is  avail-
able . Many of th e  e -le arning cours e ware  
m ate rials  on th e  m ark e t as sum e  a re lat-

ive ly soph isticate d k nowle dge  of te ch no-
logy and e -te rm inology and fam iliarity 
w ith  us ing e -le arning. Th os e  fe ature s  
th at m ak e  e -le arning cours e ware  inte r-
e sting and attractive  to te ch -savvy indi-
viduals  m ay m ak e  it unh e lpful and 
inacce s s ible  to th os e  w h o are  le s s  e xpe r-
ie nce d w ith  com pute r-bas e d training.

As  organiz ations  m ove  toward us ing a 
gre ate r de gre e  of e -training, th e y ris k  e x-
cluding m ature  e m ploye e s  from  th e  e -
training and de ve lopm e nt th at is  critical 
to th e ir pe rform ance  and succe s s . Th is  
re s e arch  provide s  som e  e vide nce  th at e -
training can be  an e ffe ctive  le arning 
m e dium  for m ature  adults. Th e re fore , e -
training th at is  custom -de s igne d for 
m ature  adults  m ay w e ll be  us e d by or-
ganiz ations  th at value  e xpe rie nce  and 
tale nt and want to avoid th e  appe arance  
of providing training only to som e  e m -
ploye e s . 
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