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M. Sm ith , A. D ick inson, A.F. New ell, Com plexity and Ease  of Use : A D e sign Study. 
Ge rontech nology 2006; 5(2):113 -117. Th is  s h ort pape r is  a study of th e  us e r inte r-
face  de s ign e xpe rie nce  for a prototype  m ail syste m  targe te d at an audie nce  of 
olde r pe ople  w ith  little  or no e xpe rie nce  of com pute rs. Th e  prototype  was  aim e d 
at providing an e ngaging first e xpe rie nce  for th e  targe t audie nce  in an atte m pt to 
clos e  th e  ‘digital divide ’. A ‘radically s im ple ’ us e r inte rface  de s ign ph ilosoph y was  
adopte d th at prove d popular and pre fe rable  in com parison te sts  to th os e  of a 
com m e rcially available  e q uivale nt. 
Th e  pape r focus e s  on th e  us e r inte rface  de s ign e xpe rie nce s  gaine d w ith  re spe ct 
to follow ing a ‘radically s im ple ’ de s ign ph ilosoph y th at atte m pte d to avoid de s ign 
com ple xity and to cre ate  a us e r inte rface  th at was  ge nuine ly e asy to us e . Th e  
pape r conclude s  w ith  a discus s ion of w h e re  and h ow  com ple xity aris e s , w h e th e r 
som e  com ple xity is  inh e re ntly ne ce s sary and w h e th e r th e  radically s im ple  de s ign 
ph ilosoph y would e xte nd be yond th e  initial prototype .

K e yw ords : inte rface  de s ign, com ple xity, us ab ility.

A s ignificant proportion of th e  UK popu-
lation, typically olde r pe ople , th e  dis -
able d or th e  poorly e ducate d do not us e  
th e  inte rne t. Th e  UK D e partm e nt of Edu-
cation and Sk ills  th us  funds  an ongoing 
program m e  of re s e arch  and de ve lop-
m e nt, calle d th e  ‘Cybrarian’ proje ct, 
aim e d at clos ing th e  ‘digital divide ’ in 
th e  UK by turning non-us e rs  into us e rs.

Th is  pape r is  conce rne d w ith  th e  us e r in-
te rface  de s ign of a prototype  e m ail sys -
te m  th at was  de ve lope d and te ste d as  
part of th e  ‘proof of conce pt’ ph as e  of 
th e  Cybrarian program m e 1. Th e  targe t 
audie nce  w e re  olde r pe ople , for w h om  a 
lack  of confide nce  and m inor disabilitie s , 
s uch  as  poor e ye s igh t, re pre s e nte d barri-
e rs  to ge tting starte d w ith  inte rne t us e .

Th e  ch alle nge  for th e  us e r inte rface  
de s ign te am  in th e  proof of conce pt was  
to cre ate  an e m ail syste m  th at was  not 
only e asy to us e , but would attract th e  

us e r into furth e r us e  of th e  inte rne t by 
providing a ple asant and re warding first 
e xpe rie nce .

TH E NEED  FO R  TH E RAD ICALLY SIM PLE

Many applications  pre s e nt too m uch  
functionality, too q uick ly, w h ich  ris k s  
discouraging be ginne rs 2. Microsoft’s  
O utlook  Expre s s  is  one  e xam ple  and 
was  us e d in th e  com parison us e r e valu-
ations 3. In th e  UK it is  com m only us e d 
as  th e  de fault m ail re ade r by com pute r 
m anufacture rs  and inte rne t s e rvice  pro-
vide rs. O ut of th e  box it h as  an ope ning 
scre e n w ith  ove r 250 click able , drag-
able  or s e le ctable  th ings  for th e  us e r to 
do. Th e  scre e n is  divide d into s e ve n s e p-
arate  are as  for folde rs , contacts , m e s -
sage s , pre vie w  pane , toolbars  and so 
on. Th e s e  are as  h ave  m ovable  are a di-
vide rs , a toolbar of nine  buttons , and 
s ix m e nus , e ach  w ith  num e rous  m e nu 
ite m s  and slide  outs , not to m e ntion all 
th e  standard w indow  functions. 
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O utlook  Expre s s  and its  O ffice  counte r-
part, O utlook , provide  a w e alth  of func-
tionality, built up ove r succe s s ive  re -
le as e s . For an e xpe rie nce d us e r th is  
array of functionality is  undoubte dly us e -
ful, alth ough  it is  doubtful th at any 
s ingle  us e r us e s  m ore  th an 25% of th e  
available  functionality. For a novice  us e r 
th is  le ve l of functionality can be  q uite  
ove rw h e lm ing, as  de m onstrate d in th e  
Cybrarian proof of conce pt study3. 
Give n th e s e  obs e rvations , a ‘Le s s  is  
More ’4 approach  is  an attractive  solu-
tion. Buxton argue s  th at ge ne ralis e d sys -
te m s  be com e  de cre as ingly us e ful as  
m ore  functions  are  adde d: a syste m  de -
s igne d for a spe cific purpos e  or a spe cif-
ic audie nce  can be  m uch  m ore  e ffe ct-
ive 4. Buxton also argue s  for th e  de s ign 
of th e  us e r e xpe rie nce  in software  de ve l-
opm e nt5. Th e  adoption of a radically 
s im ple  de s ign ph ilosoph y in th e  de ve lop-
m e nt of an e m ail prototype  is  an at-
te m pt to de s ign an attractive  and e ncour-
aging us e r e xpe rie nce . 

TH E ‘R AD ICALLY SIM PLE’ D ESIGN PH ILO -

SO PH Y

‘Radically s im ple ’ was  a ph ras e  coine d by 
a de s ign te am  afte r it h ad be gun to s e t 
down som e  guiding ‘principle s ’ for th e  
m ail prototype ’s  us e r inte rface  de s ign. 
‘Principle s ’ is  in inve rte d com m as  be -
caus e  th e y w e re  occas ionally brok e n and 
com prom is e d for a varie ty of re asons. 
Be low  are  som e  of th e  ‘principle s ’ adop-
te d th at re late  to us e r inte rface  de s ign 
com ple xity. O th e r principle s  re late  to, for 
e xam ple , re adability and acce s s ib ility, 

w h ich  w e re  e q ually im portant, s ince  our 
targe t audie nce  s uffe re d from  m inor dis -
abilitie s , but are  not discus s e d h e re 1,3: (i) 
Provide  only bas ic functionality; (ii) Min-
im is e  th e  num be r of functions  on any 
scre e n: 10 was  too m any; (iii) Each  
scre e n to h ave  a s ingle  prim ary function 
or purpos e : ove rloading a scre e n w ith  dir-
e ct acce s s  to all sorts  of functionality is  
one  of th e  prim e  source s  of com ple xity 
and confus ion; (iv) Minim is e  th e  ne e d for 
th e  us e r to ch ange  focus  or s e le ction: for 
th e  uninitiate d us e r th e  conce pts  of 
focus  and s e le ction are  fore ign. Com -
m only us e d inte rface  de s ign conve ntions  
could not be  as sum e d for our targe t audi-
e nce ; (v) Minim is e  th e  num be r of data 
e ntry fie lds  pe r scre e n: w e  plum pe d for 
13; (vi) Avoid s e le ction m e ch anism s , e spe -
cially m ultiple  s e le ction3; and (vii) Adopt 
a s im ple  and cons iste nt ‘s e le ct &  ope r-
ate ’ paradigm 3,5,6.

As  a re ade r w ith  e xpe rie nce  of any m od-
e rn office  application w ill appre ciate , 
th e s e  principle s  are , inde e d, q uite  radic-
al, and s e ve re ly lim it th e  us e r inte rface  
de s ign ch oice s . At th e  sam e  tim e  th e y 
re sult in a syste m  w h ich  is  e xtre m e ly 
s im ple  to us e , and h e nce  th e  te rm  ‘radic-
ally s im ple ’ was  coine d.

CO M PARISO N STUD Y AND  RESULTS

Fifte e n olde r participants  w ith  no inte r-
ne t e xpe rie nce  individually atte nde d 
two e valuation s e s s ions  and pe rform e d 
a s e rie s  of e m ail tas k s  w ith  th e  e xpe ri-
m e ntal syste m  and th e  control syste m , 
O utlook  Expre s s . 

Table  1. Com parison of e nd of se ss ion ratings of Cybrarian prototype  and O utlook  
Expre ss on a scale  of 1 to 7, w ith  1 strongly positive  and 7 strongly negative

Eas e  of us e Ple as antne s s Eas e  of 
re m e m b e ring

Vis it 1 Vis it 2 Vis it 1 Vis it 1Vis it 2 Vis it 2
Cybrarian prototype

O utlook  Expre s s

D iffe re nce

W ilcoxon Z -Score

Probability

2.07

4.33

-2.26

-3.205

0.001

1.86

4.71

-2.85

-3.19 2

0.001

1.9 3

3.33

-1.4

-2.9 9 2

0.003

1.5

3.79

-2.29

-3.211

0.001

2.27

3.9 3

-1.66

-2.9 89

0.003

2.21

4.71

-2.50

-2.9 9 2

0.003
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Th e  com ple te  re sults  of th e  e valuation 
are  provide d in D ick inson e t al.3, but can 
be  s um m aris e d as  follow s , us ing th e  e x-
pe rim e ntal syste m : (i) Participants  w e re  
able  to com ple te  m ore  tas k s  w ith out any 
as s istance ; (ii) Participants  m ade  fe w e r e r-
rors; (iii) Participants  h e s itate d on fe w e r 
occas ions; (iv) Participants  re q ue ste d 
h e lp on fe w e r occas ions; and (v) Parti-
cipants  rate d th e  e m ail prototype  be tte r 
on e as e  of us e , ple asantne s s  and e as e  of 
re m e m be ring (Table  1).

Qualitative ly m e asure d us e r re action 
from  s e m i-structure d inte rvie w s , was  
also pos itive : re sponde nts  strongly pre -
fe rre d th e  Cybrarian syste m  and would 
h ave  us e d it again3. 

Th e  e xpe rim e ntal re sults  de m onstrate d 
th at a syste m  de s igne d according to ‘rad-
ically s im ple ’ principle s  provide d an e as i-
e r and m ore  pos itive  initial e xpe rie nce  
of th e  inte rne t for novice  olde r us e rs. 
H ow e ve r, it is  im portant to as k  w h at th e  
cons e q ue nce s  of such  a de s ign ph ilo-
soph y w ill be  in th e  longe r te rm . In th e  
re m ainde r of th is  pape r th is  q ue stion is  
e xplore d.

TH E CO NSEQ UENCES O F TH E ‘R AD IC -

ALLY SIM PLE’
In th is  s e ction w e  re vis it a s e le ction of th e  
de s ign de cis ions  and cons ide r som e  of 
th e ir im plications  from  two pe rspe ctive s  
(i) Continue d de ve lopm e nt of typical m ail 
functionality, e s s e ntially abandoning prin-
ciple  (i) from  page  114 to provide  a com -
parable  le ve l of functionality to O utlook  
Expre s s , and (ii) Th e  cons e q ue nce s  for 
us e rs  w ith  gre ate r com pute r e xpe rie nce .

W iz ards  naturally conform  to th e  prin-
ciple s
Th e  de s ign te am  q uick ly re alis e d th at a 
w iz ard style  us e r inte rface  could be  
us e d to instantly satisfy m any of th e  prin-
ciple s. Th us  for e xam ple  th e  ‘se nding of 
a m e ssage ’ was  s upporte d by a s e -
q ue nce  of th re e  scre e ns : (i) Se le ct a re cip-

ie nt; (ii) Se t th e  s ubje ct or h e ading, and 
(iii) Com pos e  th e  te xt.

Such  a w iz ard re adily satisfie d som e  
principle s 3,5 conce rning ch ange  of focus  
and m inim is ing data e ntry fie lds , and 
contribute d to th e  pre fe re nce s  e x-
pre s s e d by our targe t audie nce 3. 
H ow e ve r, th e  us e  of such  w iz ard 
de s igns  doe s  le ad to som e  is s ue s  th at 
ne e d to be  re solve d:

Issue  1
Since  th e y only saw  a sm all part of th e  
inte rface  at a tim e , us e rs  w e re  not al-
ways  s ure  h ow  it re late d to th e  re st. 
O ne  e xam ple  of th is  was  th at som e  
us e rs  atte m pte d to type  th e ir full m e s -
sage  in th e  s ubje ct fie ld. A s im ilar ph e -
nom e non can occur w ith  h ie rarch ic 
m e nu structure s 6. Th e  inte rface  de s ign 
include d a space  for h ints  and instruc-
tions  and so th is  was  us e d to e xplain 
th e  us e r’s  pos ition in th e  proce s s .

Issue  2
Mak ing provis ion for de aling w ith  m is -
tak e s , or allow ing th e  us e r to go back  
to m ak e  a ch ange  in a pre vious  ste p, 
ironically introduce s  a le ve l of com ple x-
ity th at th e  original de s ign ph ilosoph y 
h ad sough t to avoid. Th re e  solutions  
w e re  cons ide re d.

Th e  s im ple st strate gy would be  to sup-
port som e  k ind of ‘back ’ button, and to 
force  th e  us e r to abandon th e  curre nt 
ste p and to re pe at th e  pre vious  ste p 
from  scratch . Th e  cons e q ue nce s  of th is  
would be  th at th e  us e r m igh t be  force d 
to re type  th e  s ubje ct and m e s sage  te xt 
to corre ct e ach  and e ve ry e rror. For our 
targe t audie nce , w ith  poor typing s k ills , 
th is  m igh t prove  to be  a ne ve r e nding, 
or at le ast a ve ry frustrating, tas k . 

An alte rnative  would be  to allow  th e  us e r 
to m ove  back ward and forward th rough  
th e  ste ps , but pre s e rving th e  te xt type d 
so far. H ow e ve r, th is  im m e diate ly con-
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flicts  w ith  anoth e r principle 3, w h ich  is  con-
ce rne d w ith  ch ange  in focus , som e th ing 
th at th e  targe t audie nce  found q uite  diffi-
cult. None th e le s s , th is  was  th e  alte rnat-
ive  th at was  pursue d.

Th e  th ird alte rnative , w h ich  was  not act-
ive ly pursue d, would be  to allow  m ove -
m e nt back ward and forward th rough  th e  
ste ps  and to additionally support som e  
k ind of ‘e dit’ or ‘corre ct’ button, w h ich  
would tak e  th e  us e r to a spe cialis e d e dit 
scre e n. Th is  obviously incre as e s  th e  num -
be r of scre e ns  re q uire d, and as  a con-
s e q ue nce  incre as e s  th e  ris k  of naviga-
tion and conte xt confus ion.

Issue  3
In cons ide ring h ow  to e xte nd th e  func-
tionality to include , for e xam ple , m ul-
tiple  re cipie nts , a s ingle  attach m e nt, m ul-
tiple  attach m e nts , cc re cipie nts  and so 
on, th e  w iz ard de s ign soon be com e s  
ove rly cum be rsom e , and ve ry long w in-
de d. In addition th e  longe r s e q ue nce  of 
ste ps  s im ply com pounds  th e  proble m  of 
de aling w ith  e rrors  and ch ange s.

Th e  (m ultiple ) s e le ction prob le m
Most us e r inte rface  de s igns  us e  a Se le ct 
&  O pe rate  paradigm  in w h ich  th e  us e r 
first s e le cts  an obje ct (by click ing on it) 
and th e n s e le cts  an ope ration by click -
ing on a function button or m e nu ite m ; 
both  click s  tak e  place  on th e  sam e  
scre e n. Such  a paradigm  can be  re adily 
e xte nde d to include  m ultiple  s e le ctions , 
us ing control-click  or s h ift click . Applica-
tions  s uch  as  O utlook  Expre s s  can th us  
m ak e  alm ost all functionality available  
from  a s ingle  scre e n. Th e  Cybrarian m ail 
prototype  us e d a s im ple r paradigm : 
click  to ope n th e  obje ct in a new  scre e n, 
and th e n click  on a function button. Th e  
cons e q ue nce  of th is  approach  is  th at 
one  scre e n in a select &  ope rate  re gim e  
translate s  into two scre e ns  us ing th e  
click  to open and th e n ope rate  re gim e . 
So w h at are  th e  is s ue s  w ith  s uch  a radic-
ally s im ple  approach ?

Issue  4
It introduce s  a s e cond scre e n, adding to 
th e  com ple xity of th e  application naviga-
tion. It be com e s  im portant to support 
th e  us e r in re m e m be ring th e  conte xt in 
w h ich  th e y are  work ing.

Issue  5
It h as  th e  e ffe ct of pus h ing functionality 
de e pe r into th e  h ie rarch y of application 
scre e ns. Th is , of cours e , s im plifie s  th e  
original scre e n, by h iding available  func-
tionality until an obje ct is  ope ne d. Th is  
le d to som e  us e r confus ion, for e x-
am ple , th e  inappropriate  us e  of w rite -
m e s sage  (dire ctly vis ible  on th e  inbox 
scre e n) inste ad of re ply-to-m e s sage  
(only vis ible  upon ope ning a m e s sage ). 
A s im ilar e xpe rie nce  is  re porte d w ith  
h ie rarch ic m e nus 6.

Issue  6
Th e  click  to open and th e n ope rate  re -
gim e  alm ost e lim inate s  any prospe ct of 
m ultiple  s e le ctions , for e xam ple  th e  de -
le tion of unwante d m e s sage s , or th e  s e -
le ction of m ultiple  re cipie nts.

From  th e s e  fe w  is s ue s , for one  pie ce  of 
functionality, it can be  obs e rve d th at a 
‘Catch  22’ s ituation h as  aris e n: th e  rad-
ically s im ple  de s ign approach  cre ate s  
de s ign com ple xitie s  in its  own righ t. 
W h ilst e ach  of th e s e  de s ign is s ue s  can 
be  solve d us ing th e  radically s im ple  
de s ign approach , th e  num be r of scre e ns  
would grow  s ignificantly w ith  e ach  is s ue  
solve d and w ith  e ach  additional pie ce  of 
functionality.

Th e  e xpe rim e ntal re sults 3 s h ow e d th at 
th e  radically s im ple  de s ign approach  
de finite ly h as  its  place  and can be  us e d 
to cre ate  a ple asant and confide nce  
building first e xpe rie nce  for olde r be gin-
ne rs. Th e  q ue stion th e n aris e s : can such  
an inte rface  de s ign be  adapte d to sup-
port us e r progre s s ion to gre ate r le ve ls  
of functionality? 
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CO NCLUSIO NS

W h ilst th e  e xpe rim e ntal studie s  de m on-
strate d th e  ve ry pos itive  role  th at th e  rad-
ically s im ple  inte rface  de s ign h ad on cre -
ating an e ngaging first e xpe rie nce  for 
our us e rs , th e  purpos e  of th is  pape r was  
to illustrate  som e  of th e  is s ue s  in h ow  
th e  us e r inte rface  can be  de ve lope d fur-
th e r to support gre ate r le ve ls  of function-
ality, and th e  progre s s ion from  a novice  
into a m ore  e xpe rie nce d us e r. W e  h ave  
us e d som e  illustrations  of h ow  s im pli-
city can, som e w h at ironically, le ad to 
com ple xitie s  as  th e  us e r is  progre s s e d 
th rough  gre ate r le ve ls  of functionality 
and e xpe rie nce  le ve ls. O ur conclus ion is  
th at th e  radically s im ple  de s ign ph ilo-
soph y is  not sustainable  th rough  th e s e  
gre ate r le ve ls  of functionality and e xpe ri-
e nce . W h at is  re q uire d are  trans itioning 
m e ch anism s  from  th e  radically s im ple  
to th e  m ore  conve ntional us e r inte rface  
de s ign conve ntions. 

For e xam ple : From  th e  ste p by ste p, 
scre e n by scre e n, w iz ard style  of inte r-
face , to a s ingle  scre e n w ith  m ultiple  
data e ntry fie lds , and som e  k ind of sup-
port or h e lp in ch anging th e  focus; and: 
From  th e  click  to open and th e n ope rate  
paradigm , to a select &  ope rate  
paradigm  in w h ich  functionality is  
pulle d back  up th e  scre e n h ie rarch y and 
m ade  available  on th e  pare nt scre e n.

Th e  Cybrarian Proof of Conce pt proje ct1 
did e xplore  th e  pos s ib ility of introdu-
cing e xplicit le ve ls  of incre as ing function-
ality in a s e parate  prototype  for w e b 
s e arch  and navigation7 in a s im ilar way 
to ‘laye ring’ te ch niq ue s  advocate d by, 
am ong oth e rs , Sh ne ide rm an8. Th e  diffi-
cultie s  e ncounte re d re late  to (i) H ow  to 
give  th e  us e r control ove r m oving from  
one  le ve l to th e  ne xt, (ii) H ow  to support 
th e  us e r in progre s s ing from  one  le ve l 
to anoth e r, and (iii) H ow  to de cide  upon 
th e  s uitable  conte nt of e ach  le ve l.

In sum m ary, w h at is  re q uire d are  som e  
te ch niq ue s  and approach e s  in us e r inte r-

face  de s ign for th e  dire ct support of 
le arning and progre s s ion from  a novice  
style  of us e r inte rface  th rough  to th e  
m ore  e xpe rie nce d.
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