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A B S T R A C T  

M a n y  t o ols ar e  d esi g n e d  t o s u p p ort  us ers  i n m ai nt ai ni n g  or  d e v el -
o pi n g  str o n g  ti m e m a n a g e m e nt  pr a cti c es.  A b a n d o n m e nt  of  t h es e 
s p e ci ali z e d  t o ols is c o m m o n,  i n f a v or of  r et ur ni n g t o a  m or e  g e n er al-
p ur p os e  u nstr u ct ur e d  t o ol. H o w  c a n  d esi g ns  l e v er a g e t h e f a mili arit y 
of  g e n er al- p ur p os e  t o ols a n d  t h e a d v a nt a g es  of  s p e ci ali z e d  o n es ?  
We  e x pl or e  if a p pl yi n g  a  ti m e- m a n a g e m e nt-s p e ci f c u n d erst a n di n g  
of  c o n v e nti o ns  a n d  i nt er a cti o ns wit hi n  u nstr u ct ur e d  pl ai nt e xt  c a n  
b e  a  s u c c essf ul  a p pr o a c h  t o d esi g ni n g  s u p p ort  f or t h es e t as ks. We  
r e p ort t h e r es ults of  t w o f el d  d e pl o y m e nts  ( c o m bi n e d n = 2 9)  of  
“Pl a n ” - a m o bil e  a p pli c ati o n  wit h  a  n ot es- a p pli c ati o n- b as e d  i nt er-
f a c e d esi g n e d  t o s u p p ort  t h e pr a cti c e  of  Ti m e  M a n a g e m e nt  Pl a n ni n g.  
We  s h o w  t h at m o d est,  d o m ai n-s p e ci f c  m o di f c ati o ns  of  g e n er al-
p ur p os e  d esi g ns  c a n  f a cilit at e us ers’  pr e- e xisti n g  w or k f o ws  a n d  
n u d g e  t h e m t o w ar ds b ett er  pr a cti c es  w hil e  l e a vi n g i nt erf a c es f a mil-
i ar a n d  f e xi bl e.  H o w e v er,  t h os e wit h  mi ni m al  pl a n ni n g  e x p eri e n c e  
d esir e d  a d diti o n al  str u ct ur e.  

C C S  C O N C E P T S  

• H u m a n- c e nt e r e d  c o m p uti n g  →  I nt e r a cti v e s y st e m s  a n d  
t o ol s; E m pi ri c al  st u di e s  i n H CI . 
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1  I N T R O D U C TI O N 

P ers o n al  i nf or m ati cs ( PI) is a  r es e ar c h ar e a  t h at ai ms  t o s u p p ort  
s elf- k n o wl e d g e,  r e f e cti o n, a n d  s o m eti m es  a cti o n  t hr o u g h c oll e cti n g  
a n d  pr es e nti n g  p ers o n al  d at a.  T h es e  t o ols ar e  n e c ess aril y  sit u at e d  
i n t h e li v es a n d  cir c u mst a n c es  of  us ers,  a n d  as  s u c h,  o n e  si z e  d o es  
n ot  ft  all  [2 4 , 3 6 ]. Ti m e  m a n a g e m e nt  a n d  pr o d u cti vit y  t o ols ar e  a  

P er missi o n  t o m a k e  di git al  or  h ar d  c o pi es  of  p art  or  all  of  t his w or k  f or p ers o n al  or  
cl assr o o m  us e  is gr a nt e d  wit h o ut  f e e pr o vi d e d  t h at c o pi es  ar e  n ot  m a d e  or  distri b ut e d  
f or pr o ft  or  c o m m er ci al  a d v a nt a g e  a n d  t h at c o pi es  b e ar  t his n oti c e  a n d  t h e f ull cit ati o n  
o n  t h e frst  p a g e.  C o p yri g hts  f or t hir d- p art y c o m p o n e nts  of  t his w or k  m ust  b e  h o n or e d.  
F or  all  ot h er  us es,  c o nt a ct  t h e o w n er / a ut h or(s).  
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p arti c ul arl y  c h all e n gi n g  d o m ai n  f or cr e ati n g  PI  t o ols: p e o pl e  d e -
v el o p  t h eir o w n  s yst e ms  t h at ar e  di f er e nt  fr o m e a c h  ot h er  i n s u btl e  
a n d  n ot-s o-s u btl e  w a ys.  S u p p orti n g  t h e l e ast c o m m o n  d e n o mi n at or  
c a n  e asil y  r es ult i n a  t o ol t h at o nl y  w or ks  f or s o m e.  E v e n  w ors e,  
m a n y  o p p ort u niti es  e xist  t o s e e  a n d  i m p os e a  str u ct ur e  t h at d o es  
n ot  r e f e ct r e al us er  n e e ds  or  b e h a vi ors.  T h us,  d es pit e  d e c a d es  of  
H CI  r es e ar c h e x pl ori n g  o p p ort u niti es  t o i m pr o v e ti m e m a n a g e m e nt  
a n d  pr o d u cti vit y  s oft w ar e,  w h e n  it c o m es  t o Ti m e  M a n a g e m e nt  
Pl a n ni n g  ( T M P) —  f g uri n g  o ut  w h at  t as ks ar e  g oi n g  t o g et  d o n e  
i n a  d a y,  w h e n  t h e y will  h a p p e n,  a n d  h o w  l o n g t h e y ar e  g oi n g  t o 
t a k e —  p e o pl e  o v er w h el mi n gl y  r el y o n  g e n er al- p ur p os e  t o ols: n ot es  
a p pli c ati o ns,  n ot e b o o ks,  s cr a p  p a p er,  w or d  pr o c essi n g  d o c u m e nts,  
e m ail  dr afts,  or  sti c k y  n ot es  [ 2 7, 2 9].  

T his  p a p er  r e p orts a n  i n- d e pt h i n v esti g ati o n of  t h e ti m e m a n -
a g e m e nt  pr a cti c es  of  u n d er gr a d u at e  st u d e nt  w h o  us e  u nstr u ct ur e d  
n ot e-t a ki n g  t o ols. T o  f a cilit at e t h e i n v esti g ati o n, w e  d esi g n e d  a n d  
i m pl e m e nt e d a  m o bil e  a p pli c ati o n  c all e d  Pl a n  ( S e cti o n 3).  Pl a n  
w or ks  as  a  t e xt e dit or  a n d  c a n  b e  us e d  wit h o ut  r el yi n g o n  d o m ai n-
s p e ci f c  f e at ur es. It als o  i n cl u d es a  r a n g e of  f e at ur es m oti v at e d  b y  
t h e lit er at ur e [2 9 ] t h at m a k e  it e asi er  t o c arr y  o ut  t h e pl a n ni n g  
pr o c ess  a c c or di n g  t o T M P  pri n ci pl es.  T o  u n d erst a n d  h o w  p e o pl e  
e n g a g e  wit h  t his t o ol ( R Q 1),  h o w  t h e pr es e n c e  of  t h es e f e at ur es 
a f e cts  t h eir pl a n ni n g  ( R Q 2),  a n d  w h et h er  t h e y w o ul d  us e  it o v er  a  
l o n g er t er m ( R Q 3),  w e  d e pl o y e d  Pl a n  t wi c e. A  t ot al of  2 9  u n d er -
gr a d u at e  st u d e nts  p arti ci p at e d  i n a  o n e- w e e k  ( P h as e 1)  or  a  f v e- t o  
si x- w e e k  ( P h as e 2)  st u d y  usi n g  Pl a n  i n t h eir d ail y  li v es. 

R es ults  ( S e cti o n 5)  s h o w e d  t h at t h e i nt erf a c e a n d  t e xt- b as e d i n p ut 
h a d  m or e  l at e nt e f e cts  o n  p arti ci p a nts’  pr o c ess es  t h a n w e  e x p e ct e d,  
b ot h  p ositi v e  a n d  n e g ati v e.  M ost,  p arti c ul arl y  t h os e wit h  pri or  pl a n -
ni n g  e x p eri e n c e,  f o u n d w a ys  t o a d a pt  it t o t h eir n e e ds.  F e at ur es  li k e 
r e mi n d ers, c o p yi n g  d at a  i n fr o m e xt er n al  s o ur c es,  a n d  s n o o zi n g  
cr e at e d  n o v el  e x p eri e n c es  f or s o m e  p arti ci p a nts.  T h e  f e at ur es e n -
c o ur a g e d  st arti n g  or  e x p a n di n g  t h e us e  of  e f e cti v e  T M P  pr a cti c es.  
O v er  t h e f v e- w e e k  d e pl o y m e nt  i n P h as e  2,  w e  als o  o bs er v e d  t h at 
p arti ci p a nts  f oll o w e d p att er ns  of  pl a n ni n g  t h at w er e  n ot  n e c ess ar -
il y r e g ul ar fr o m d a y  t o d a y;  pl a n ni n g  w as  a  d ail y  c h oi c e  b as e d  o n  
c ost/ b e n e ft  a n al ysis  f or m ost  p arti ci p a nts.  We  e xt e n d  t h e e xisti n g  
lit er at ur e t hr o u g h t h e f oll o wi n g c o ntri b uti o ns:  

•  pr o vi di n g  d e e p er  i nsi g hts i nt o ti m e m a n a g e m e nt  pr a cti c es  
wit h  a n  u nstr u ct ur e d  n ot e-t a ki n g  t o ol, 

•  dis c ussi n g  e m piri c al  e vi d e n c e  o n  h o w  d o m ai n-s p e ci f c  f e a-
t ur es a f e ct  st u d e nts’  pl a n ni n g  pr a cti c es,  a n d  

•  pr o vi di n g  a  pr ot ot y p e  t o ol t h at ot h er  r es e ar c h ers c a n  b uil d  
u p o n  or  us e  t o e x pl or e  f urt h er r es e ar c h i n t his d o m ai n. 1  
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2  R E L A T E D  W O R K  

Ti m e  m a n a g e m e nt  s kills  ar e  i n cr e asi n gl y v al u a bl e  t o b ot h  i n di vi d u-
als  a n d  s o ci et y  at  l ar g e. E f e cti v e  ti m e m a n a g e m e nt  h as  b e e n  s h o w n  
t o pr o vi d e  b e n e fts  t o str ess-r el at e d  o ut c o m es  f or i n di vi d u als s u c h  
as  p er c ei v e d  c o ntr ol  of  ti m e [2 , 2 0 , 3 0 , 3 3 ], j o b s atisf a cti o n  [3 0 ], 
a n d  h e alt h  [9 ]. A d diti o n all y,  usi n g  ti m e m a n a g e m e nt  str at e gi es  is 
p ositi v el y  c orr el at e d  wit h  a c a d e mi c  p erf or m a n c e  [1 0 , 3 1 ] a n d  j o b 
p erf or m a n c e  [ 5]. 

Of  t h es e b e h a vi ors,  s h ort-t er m  pl a n ni n g  or  Ti m e  M a n a g e m e nt  
Pl a n ni n g  ( T M P) is es p e ci all y  criti c al  [1 2 ]. P ar k e  et  al.  d e f n e  T M P  
as,  “d et er mi ni n g  t as ks t o b e  p erf or m e d  o n  a  p artic ul ar  d a y,  pri ori -
ti zi n g a n d  sc h e d uli n g t h e or d er  of  s uc h t as ks, a n d  s k etc hi n g o ut  t h e 
a p pr o xi m at e  a m o u nt  of  ti m e t o b e  s p e nt o n  e ac h  t as k” [3 4 ]. T M P  
pr a cti c es  h a v e  b e e n  s h o w n  t o h a v e  t h e m ost  si g ni f c a nt  r el ati o ns hi p 
t o d esir e d  o ut c o m es  [1 2 , 2 2 ]. T M P  als o  h as  c h ar a ct eristi cs  t h at m a k e  
it p arti c ul arl y  i m p ort a nt f or s u p p orti n g  i n di vi d u als i n m a n a gi n g  
t h eir ti m e w h e n  c o pi n g  wit h  a  l a c k of  str u ct ur e.  D es pit e  S u c h m a n’s  
i nsi g ht t h at p e o pl e  d o  n ot  al w a ys  f oll o w pl a ns  i n t h e m o m e nt  b e -
c a us e  a cti o ns  ar e  sit u at e d  i n ti m e a n d  pl a c e  [3 7 ], pl a n ni n g  c a n  still  
h el p  b y  r e d u ci n g t h e c o g niti v e  l o a d ass o ci at e d  wit h  w orr yi n g  a b o ut  
u n f nis h e d  t as ks [3 2 ], assisti n g  i n di vi d u als i n a v oi di n g  pr o cr asti n a -
ti o n a n d  pr os p e cti v e  m e m or y  (r e m e m b eri n g t as ks at  a p pr o pri at e  
ti m es t o w or k  o n  t h e m) [4 2 ], h el pi n g  wit h  c o or di n ati o n  a n d  a nti c -
i p ati n g c o n fi cts  [2 7 ], l o w eri n g t h e a cti v ati o n  e n er g y  r e q uir e d t o 
g et  st art e d  o n  di f c ult  t as ks [2 5 ], a n d  i m pr o vi n g ti m e esti m ati o n  
a n d  h el pi n g  i d e ntif y pri oriti es  [3 ]. As  s u c h,  T M P  is p arti c ul arl y  
i nt er esti n g f or k n o wl e d g e  w or k er  p o p ul ati o ns  a n d  t h os e a dj a c e nt  
t o t h e m, s u c h  as  hi g h er  e d u c ati o n  st u d e nts.  R e c e nt  H CI  w or k  h as  
t ar g et e d t h es e p o p ul ati o ns,  e x a mi ni n g  pl a n ni n g  [3 , 2 9 ], as  w ell  as  
w h at  pr o d u cti vit y  m e a ns  i n t h es e c o m pl e x  e n vir o n m e nts  [ 1 6, 2 3].  

2. 1  T o ol s  f o r  ti m e m a n a g e m e nt  

Pri or  w or k,  i n cl u di n g L u n d  &  Wi es e’s  w or k  wit h  gr a d u at e  st u -
d e nts  [2 9 ] a n d  L es h e d  &  S e n g er’s  w or k  wit h  a  wi d er  d e m o gr a p hi c  
r a n g e of  A m eri c a ns  [2 7 ], s u g g ests  p e o pl e  g e n er all y  us e  u nstr u c -
t ur e d t o ols w h e n  e n g a gi n g  i n T M P.  T h es e  t o ols i n cl u d e n ot es  a p -
pli c ati o ns,  n ot e b o o ks,  s cr a p  p a p er,  w or d  pr o c essi n g  d o c u m e nts,  
e m ail  dr afts,  et c.  us e d  t o cr e at e  a n d  m a n a g e  pl a ns.  P e o pl e  oft e n  us e  
si mil ar  t o ols f or t as k m a n a g e m e nt,  a  r el at e d b e h a vi or.  H ar at y  et  
al.,  B ell otti  et  al.,  a n d  Bl a n df or d  et  al.  e a c h  st u di e d  h o w  i n di vi d u als 
e n g a g e d  i n ti m e a n d  t as k m a n a g e m e nt  a n d  f o u n d t h at i n di vi d u als 
oft e n  us e  t h es e s a m e  u nstr u ct ur e d  or  u ns p e ci ali z e d  t o ols t o tr a c k 
t as ks [6 , 8 , 1 4 , 1 9 ]. Pri or  lit er at ur e als o  gi v es  i nsi g ht i nt o w h y  p e o pl e  
r el y o n  t h es e u nstr u ct ur e d  t o ols. T h eir  n e e d  f or s u p p ort  or  g o als  
e v ol v e  i n a n d  o ut  of  t h e s u p p ort  a  s p e ci ali z e d  t o ol pr o vi d es  t o o 
fr e q u e ntl y [3 , 1 8 , 2 4 , 2 9 , 3 6 ], t h e y w a nt  m or e  c o ntr ol  o v er  t h e str u c -
t ur e of  t h eir p ers o n al  d at a  [1 , 4 , 6 , 1 9 , 2 4 , 2 9 , 3 9 ], t h e y n e e d  a  t o ol 
t h at c a n  i nt e gr at e wit h  a  c o m pl e x  n et w or k  of  t o ols t h e y alr e a d y  us e  
[8 , 3 8 ], or  t h e y n e e d  f ast er or  e asi er  d at a  e ntr y  t h a n a  s p e ci ali z e d  
t o ol pr o vi d es  [ 7, 1 1,  2 9,  3 8,  4 0,  4 1].  

H o w  d o  w e  d esi g n  t o ols t o a c c o m m o d at e  t h es e n e e ds  a n d  pr o -
vi d e  us ef ul  s u p p ort  f or t h es e t as ks ? H ar at y  et  al.  t o o k a  str u ct ur e d  
a p pr o a c h  w h e n  d e v el o pi n g  Scri P er  - a t as k m a n a g er  t h at all o ws  t h e 
us er  t o “s cri pt” a d diti o n al  f e at ur es or  i nt er a cti o ns t o b ett er  m e et  
t h eir n e e ds  [1 8 ]. B ell otti  et  al.  pr o p os e d  t h e c o n c e pt  of  t as k vist as  or  
di f er e nt  vi e ws  of  t as ks s uit e d  f or pl a n ni n g  a n d  s u g g est e d  t h at a  t as k 

list m a n a g er  s h o ul d  f a cilit at e t h e cr afti n g  a n d  pr es e nti n g  of  v ari o us  
vist as  t o h el p  us ers  r e as o n a b o ut  t h eir t as ks m or e  e f e cti v el y  [6 ]. A  
di f er e nt  a p pr o a c h  is t o st art  fr o m t h e b as eli n e  of  a n  u nstr u ct ur e d  
a p pli c ati o n  - a b asi c  t e xt e dit or  - a n d e n h a n c e  t h e e x p eri e n c e  w hil e  
still  l e a vi n g t e xt e ntr y  as  t h e pri m ar y  i nt er a cti o n. V a n  Kl e e k  et  al.  
t o o k t his a p pr o a c h  wit h  t h eir t o ols J o ur K n o w  a n d  List-it , b ot h  d e -
si g n e d  t o h el p  p e o pl e  c a pt ur e  a n d  r etri e v e i nf or m ati o n s cr a ps  [7 ] of  
v ari o us  ki n ds  m or e  e f e cti v el y  t h a n u nstr u ct ur e d  t o ols. T h e  pri m ar y  
i nt erf a c e f or b ot h  t h es e t o ols is a  t e xt b o x  w h er e  n ot es  a n d  ot h er  
c o nt e nt  c a n  b e  e nt er e d  i m m e di at el y, wit h o ut  i nt err u pti o ns [4 0 , 4 1 ]. 
Aft er  t h e c o nt e nt  is e nt er e d,  t h e s yst e m  p erf or ms  a d diti o n al  pr o -
c essi n g  t o assist  i n r etri e vi n g it b y  li n ki n g r el at e d n ot es  t o g et h er b y  
c o nt e xt  or  c o nt e nt  - s o m eti m es assist e d  b y  t h e us er  vi a  k e y w or ds  or  
s h ort h a n d.  A  m aj or  b e n e ft  of  t his a p pr o a c h  is pr o vi di n g  a  c e ntr al  
pl a c e  t o c a pt ur e  d at a  r el e v a nt t o t h e t as k at  h a n d  a n d  t h e n d el a yi n g  
( or i g n ori n g) or g a ni zi n g  it w h e n  u n n e c ess ar y.  A n ot h er  ill ustr ati v e 
e x a m pl e  is t h e m o bil e  a p pli c ati o n  Scr a ps  fr o m S w e ar n gi n  et  al.  t h at 
all o ws  us ers  t o c a pt ur e  q ui c k  n ot es,  p h ot os,  li n ks, et c.,  r el at e d t o 
o n g oi n g  writi n g  pr oj e cts  t h at ar e  t h e n a c c essi bl e  fr o m a  si d e b ar  i n 
Mi cr os oft  W or d  w h e n  c o m p osi n g  a  d o c u m e nt  [ 3 8]. 

T h e  a b o v e  w or k  o n  u nstr u ct ur e d  a p pli c ati o ns  f o c us es o n  c a p -
t uri n g i nf or m ati o n s cr a ps  a n d  ot h er  mis c ell a n e o us  i nf or m ati o n. 
H o w e v er,  t h e n at ur e  of  T M P  is q uit e  di f er e nt,  a n d  it is u n cl e ar  h o w  
us ers  mi g ht  r e a ct t o a n  u nstr u ct ur e d  t o ol b uilt  s p e ci f c all y  f or T M P.  
T his  l e a ds t o o ur  frst  r es e ar c h q u esti o n:  
R Q  1 : W h at  ar e  p artici p a nts’  e x p eri e nc es  usi n g  a  pri m aril y  u nstr uc -
t ur e d, t e xt- b as e d i nt erf ac e t o s u p p ort t h eir pl a n  f or m ats a n d  us e  c as es ?  

2. 2  D o m ai n- s p e ci f c  t e xt e diti n g  f e at u r e s  

O n e  o p p ort u nit y  t o m a k e  a n  u nstr u ct ur e d,  t e xt- e ntr y- b as e d a p pli c a -
ti o n m or e  us ef ul  t h a n a  si m pl e,  g e n er al- p ur p os e  o n e  is b y  a p pl yi n g  
d o m ai n-s p e ci f c  k n o wl e d g e  of  t h e t ar g et t as k t o e n h a n c e  t h e e x p eri -
e n c e.  W h e n  w or ki n g  wit h  t e xt as  a  pri m ar y  m e di u m,  o n e  a p pr o a c h  
is pr o vi di n g  f e at ur es t h at h el p  m a ni p ul at e  t h e t e xt i n w a ys  us ers  
c o m m o nl y  n e e d  t o. L u n d  &  Wi es e  t a k e t his a p pr o a c h  wit h  t h eir 
pr o p os e d  d esi g n  of  a  pl a n ni n g  a p pli c ati o n  b y  i n cl u di n g a  t o ol b ar 
wit h  f e at ur es o bs er v e d  fr o m gr a d u at e  st u d e nts  w h e n  pl a n ni n g  s u c h  
as  i ns erti n g f or m att e d ti m es, m o vi n g  pl a n  it e ms t o t h e n e xt  d a y,  or  
a d di n g  a  r e mi n d er t o a  pl a n  it e m at  its s c h e d ul e d  ti m e [2 9 ]. T his  
a p pr o a c h  is si mil ar  t o t h at of  a  w or d  pr o c ess or,  w h er e  hi g hli g hti n g  
t e xt a n d  t h e n cli c ki n g  or  t a p pi n g f e at ur es li k e pr e p e n di n g  b ull ets  or  
i n d e nti n g r es ult i n a  c o m m o n,  t e di o us o p er ati o n  b ei n g  p erf or m e d  
a ut o m ati c all y  b y  t h e s yst e m.  J o n es et  al.  w e nt  e v e n  f urt h er wit h  
t h eir P ers o n al  Pr oj e ct  Pl a n n er  a n d  a u g m e nt e d  c o m m o n  i nt er a cti o ns 
li k e c o p y- p asti n g  t o m or e  e f e cti v el y  li n k i nf or m ati o n [2 1 ]. T h eir  
t o ol w as  d esi g n e d  t o s u p p ort  pr oj e ct  pl a n ni n g  a n d  w o ul d  all o w  f or 
t e xt c o pi e d  fr o m o n e  p art  of  t h e pl a n  t o a n ot h er  t o cr e at e  a  cli c k a bl e  
li n k b a c k  t o t h e ori gi n al  l o c ati o n of  t h e t e xt, e v e n  s u p p orti n g  t e xt 
fr o m w e b  p a g es,  e m ails,  or  s u p p ort e d  l o c al d o c u m e nts.  T h e  s yst e m  
still  f a cilit at e d a d v a n c e d  n a vi g ati o n  a n d  i nf or m ati o n str u ct uri n g  
wit h o ut  i nt err u pti n g t h e pri m ar y  i nt er a cti o n of  t e xt e ntr y.  

A n ot h er  w a y  t o pr o vi d e  d o m ai n-s p e ci f c  s u p p ort  i n t his c o nt e xt  
is t o us e  t h e s e m a nti cs  or  d o m ai n-s p e ci f c  str u ct ur es  of  t h e t as k t o 
e xtr a ct  i nf or m ati o n fr o m p att er ns  i n t h e us er- pr o vi d e d  t e xt. V a n  
Kl e e k  et  al.’s  J o ur K n o w  us es  t his a p pr o a c h  t o assist  us ers  i n c a pt ur -
i n g i nf or m ati o n s cr a ps  b y  r e c o g ni zi n g n a m e d  e ntiti es,  s u p p orti n g  
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i n-li n e t a g gi n g wit h  “ @” s y m b ols  t o li n k n ot es,  a n d  l e v er a gi n g 
pi d gi n  gr a m m ars  a n d  N ot ati o n 3  t o f a cilit at e e xtr a cti n g  str u ct ur e d  
i nf or m ati o n fr o m l ar g el y u nstr u ct ur e d  t e xt [4 1 ]. C h a n g  et  al.  b uilt  
a  s o m e w h at  si mil ar  s yst e m  f or t h e m o bil e  c o nt e xt  c all e d  List p a d  
t h at i nst e a d t a k es t h e a p pr o a c h  of  l etti n g us ers  i ns ert a  p arti c ul ar  
c h ar a ct er  ( a bl u e  di a m o n d)  t o i n di c at e br e a ks  b et w e e n  “ f el ds” of  
a n  it e m i n t h e list [1 1 ]. Us ers  c a n  d e f n e  t h eir o w n  d at a  str u ct ur es  
or  i g n or e t h e m e ntir el y  a n d  o nl y  us e  fr e e t e xt. 

H o w e v er,  it is u n cl e ar  if a d di n g  t h es e d o m ai n-s p e ci f c  f e at ur es 
c h a n g es  p e o pl e’s  b e h a vi ors;  t h e y m a y  n ot  us e  t h es e f e at ur es at  all.  
E v e n  if t h e y us e  t h e m, t h e f e at ur es m a y  j ust m a k e  it e asi er  t o d o  
w h at  t h e y w er e  alr e a d y  d oi n g,  or  t h e y m a y  l e a d us ers  t o e n g a g e  i n 
n e w  b e h a vi ors.  T his  l e a ds t o t h e n e xt  r es e ar c h q u esti o n:  
R Q  2:  H o w  d o  d o m ai n-s p e ci fc  f e at ur es a f e ct  t h e pl a n ni n g  pr o c ess ?  

2. 3  L o n g-t e r m  P e r s o n al  I nf o r m ati c s t o ol u s e  

L o n g-t er m  us e  of  PI  t o ols is n u a n c e d.  Alt h o u g h  t o ols ar e  g e n er all y  
d esi g n e d  wit h  l o n g-t er m, c o nsist e nt  us e  i n mi n d,  t his d o es  n ot  
us u all y  r e f e ct r e alit y. L a z ar  et  al.  st u di e d  p e o pl e’s  l o n g er-t er m (t w o 
m o nt hs)  us e  of  s m art  d e vi c es  a n d  f o u n d t h at a b a n d o n m e nt  w as  hi g h  
- n e arl y  8 0 %  [2 6 ]. T h e y  f o u n d t h at t h es e t o ols w er e  a b a n d o n e d  if t h e y 
di d  n ot  ft  h o w  p e o pl e  vi e w e d  t h e ms el v es, t h e y di d  n ot  f e el t h e d at a  
t h e y c oll e ct e d  w as  us ef ul,  or  i nt e gr ati n g t h e d e vi c es  i nt o t h eir d ail y  
r o uti n es w as  t o o b ur d e ns o m e.  Cl a ws o n  et  al.  si mil arl y  s ur v e y e d  
Cr ai gslist  p osti n gs  of  ft n ess  tr a c k ers f or s al e  a n d  f o u n d f a ct ors s u c h  
as  “ e x p e ct ati o n mis m at c h”,  “ a cti vit y c h a n g e”,  “ e x p eri m e nt ati o n”, 
“ p e er i n f u e n c e”, a n d  “ c h a n g e i n h e alt h  st at us”  or  “ g o al m et”  [1 3 ]. I n 
G ul ott a  et  al.’s  w or k  e x a mi ni n g  t h e wi d e  r a n g e of  d esi g n  pr o bl e ms  
PI  s yst e ms  f a c e wit h  e n g a g e m e nt,  t h e y cit e  mis ali g n m e nt  of  us er  
a n d  s yst e m  g o als  a n d  t h e di f c ult y  of  m ai nt ai ni n g  t h e s yst e m  as  
pri m ar y  c h all e n g es  t h at li mit e n g a g e m e nt  [ 1 7]. 

T h es e  f n di n gs  s u g g est  t h at c o m pl e x  f a ct ors of  i n di vi d u als’ n e e ds  
a n d  g o als  a n d  t h eir e v ol vi n g  n at ur e  m a k e  l o n g-t er m, c o nsist e nt  
us a g e  u nli k el y  f or m a n y  us ers  a n d  d e vi c es.  T o  t his e n d,  E pst ei n  et  
al.’s  Li v e d  I nf or m ati cs m o d el  of  PI  i nt e gr at es “l a psi n g” as  a  c or e  
p art  of  t h eir c y cli c  m o d el  a n d  n ot e  t h at l a psi n g is s o m eti m es  m er el y  
a  t e m p or ar y br e a k  wit h  t h e i nt e nti o n t o r et ur n [1 5 ]. T o g et h er,  t his 
w or k  s u g g ests  d esi g ns  s h o ul d  a nti ci p at e  l a psi n g a n d  t h at t h er e is a n  
o p p ort u nit y  f or r es e ar c h t o b ett er  u n d erst a n d  w h at  p att er ns  of  us e  
( or dis us e)  p e o pl e  d e v el o p  a n d  w h y  t o pr o vi d e  PI  t o ols t h at b ett er  
s u p p ort  t h eir us ers.  T his  l e a ds t o o ur  f n al  r es e ar c h q u esti o n:  
R Q  3:  H o w  d o  p artici p a nts  e n g a g e  wit h  t h e t o ol o v er  a n  e xt e n d e d  
p eri o d ?  

3  P R O T O T Y P E  A P P LI C A TI O N:  P L A N  

We  d e v el o p e d  a  pr ot ot y p e  m o bil e  a p pli c ati o n  c all e d  Pl a n  t o f a cilit at e 
o ur  i n v esti g ati o n. O ur  pri or  w or k  o n  t o ols f or s u p p orti n g  T M P  
s u g g ests  n ot  t o e nf or c e  a  p arti c ul ar  str u ct ur e  or  pl a n ni n g  pr o c ess  
o n  us ers,  t o m a k e  us ers’  c urr e nt  pl a n ni n g  m et h o ds  e asi er,  a n d  
t o e n c o ur a g e  g o o d  pl a n ni n g  b e h a vi ors  b y  m a ki n g  t h e m e as y  or  
i m pli e d [2 9 ]. Pl a n  w as  d esi g n e d  f oll o wi n g t h es e g ui d eli n es  a n d  
d e v el o p e d  usi n g  t h e Fl utt er  fr a m e w or k2  ( v 1. 2 2. 6), w hi c h  us es  t h e 
D art  pr o gr a m mi n g  l a n g u a g e. We  d e pl o y e d  t h e a p pli c ati o n  f or b ot h  
i O S a n d  A n dr oi d  fr o m t h e s a m e  c o d e b as e  vi a  A p pl e’s  Test Fli g ht  
pr o gr a m  a n d  as  a  b et a  a p p  o n  t h e G o o gl e  Pl a y  St or e.  

2 htt ps:// f utt er. d e v/  

3. 1  P r ot ot y p e  f e at u r e s  

Pl a n  is pri m aril y  a  t e xt e dit or  wit h  a  si n gl e  l ar g e t e xt b o x,  si mil ar  t o 
a  n ot es  a p pli c ati o n,  wit h  t h e d at e,  n a vi g ati o n,  o v er f o w  m e n u,  a n d  
t o ol b ar (s e e Fi g ur e  1).  D e cisi o ns  f or w h at  f e at ur es t o i m pl e m e nt a n d  
t h e g e n er al  d esi g n  a p pr o a c h  f or t h e a p p  dr e w  dir e ctl y  fr o m pri or  
lit er at ur e [2 9 ]. T h e  t o ol b ar c o nt ai ns  a d diti o n al  f e at ur es t o assist  
pl a n ni n g,  s u c h  as  a d di n g  c h e c k b o x es,  f or m att e d ti m es, r e mi n d ers, 
s n o o zi n g,  a n d  a  s h ort c ut  t o o p e ni n g  t h e s o ur c es  dr a w er  (s e e T a bl e  1  
f or a  d es cri pti o n  of  t h es e f e at ur es). 

T h e  s o ur c es  dr a w er  is a  n o v el  f e at ur e of  t his a p pli c ati o n  t h at 
all o ws  i m p orti n g t as ks a n d  e v e nts  fr o m t hir d- p art y s o ur c es  t h e 
us er  h as  si g n e d  i nt o wit hi n  t h e a p pli c ati o n  ( e. g., l o c al c al e n d ars,  
C a n v as- c o urs e  m a n a g e m e nt  s oft w ar e,  G o o gl e  t as ks). It all o ws  t h e 
d at a  r e c ei v e d fr o m e xt er n al  a p pli c ati o ns  t o b e  c o pi e d  i nt o t h e e dit or  
as  pl ai n  t e xt a n d  m a ni p ul at e d  s e a ml essl y  wit h  ot h er  c o nt e nts  i n 
t h e pl a n.  All  it e ms c o pi e d  fr o m a n  e xt er n al  s o ur c e  h a v e  t h e t e xt 
of  t h at it e m c o pi e d  i n: f or e v e nts  t h e n a m e  of  t h e e v e nt,  t h e t o- d o 
it e m fr o m a  t as k list. E v e nts  als o  a ut o m ati c all y  p ast e d  i n st art  a n d  
e n d  ti m es o n  t h e li n e a n d  t as ks a ut o m ati c all y  i n cl u d e d c h e c k b o x es.  
N o n e  of  t h e c o n n e cti o ns  t o e xt er n al  s o ur c es  w er e  bi- dir e cti o n al  
—  c h e c ki n g  o f  a n  it e m i n Pl a n  t h at w as  a d d e d  fr o m t h e s o ur c es  
dr a w er  w o ul d  n ot  als o  c h e c k  it o f  i n t h e s o ur c e  r e p osit or y. T his  
w as  a  di f c ult  d esi g n  d e cisi o n,  b ut  ulti m at el y  w e  di d  n ot  w a nt  Pl a n  
t o n e g ati v el y  i m p a ct p arti ci p a nts’  d at a,  a n d  w e  w er e  c o n c er n e d  
t h at i m pl e m e nti n g a  bi- dir e cti o n al  c o n n e cti o n  mi g ht  dis c o ur a g e  
us e.  H o w e v er,  t his is als o  a  li mit ati o n a n d  w arr a nts  f ut ur e st u d y  
m o vi n g  f or w ar d. 

3. 2  St u d y  i nt e g r ati o n 

Pl a n  l o gs us ers’  a cti o ns  a ut o m ati c all y  usi n g  t h e Fl utt er  p a c k a g e  
F _l o gs . T h es e  l o gs w er e  e x p ort e d  eit h er  m a n u all y  b y  p arti ci p a nts  
i n P h as e  1  or  a ut o m ati c all y  t o Fir e b as e  cl o u d  st or a g e  i n P h as e  3  
f or t h e r es e ar c h t e a m t o a n al y z e.  A  s n a ps h ot  of  t h e pl a n  b ei n g  
e dit e d  w as  l o g g e d e v er y  f v e  e dits,  b ut  a n y  t e xt t h at w as  n ot  a  
c h e c k b o x,  r e mi n d er e m oji,  or  f or m att e d ti m e w as  c o n v ert e d  t o 
ast eris ks  t o e ns ur e  p arti ci p a nts’  d at a  pri v a c y.  T h e  a p pli c ati o n  als o  
s u p p ort e d  m a n u all y  e x p orti n g  t h e p ast  s e v e n  or  m or e  pl a ns  as  
pl ai n  t e xt t o Fir e b as e,  w hi c h  p arti ci p a nts  w er e  as k e d  t o d o  as  p art  
of  t h e pr e p ar ati o n  f or i nt er vi e ws s o  t h e c o nt e nt  of  t h e pl a ns  c o ul d  
b e  r e vi e w e d t o g et h er (s e e S e cti o n  4).  P arti ci p a nts  c o ul d  k e e p  t h e 
pr ot ot y p e  i nst all e d a n d  c o nti n u e  r e c ei vi n g u p d at es  aft er  t h e st u di es.  

3. 3  C h a n g e s  b et w e e n  P h a s e  1  a n d  P h a s e  2  

T his  p a p er  dis c uss es  t h e r es ults of  t w o f el d  d e pl o y m e nts  wit h  
t h e Pl a n  a p p,  a d mi nist er e d  i n t w o di f er e nt  s e m est ers  of  t h e s a m e  
a c a d e mi c  y e ar.  B et w e e n  t h e t w o st u di es,  mi n or  u p d at es  w er e  m a d e  
t o t h e pr ot ot y p e:  

•  Mi n or  b u g  f x es  t o a d dr ess  iss u es wit h  i nt e gr ati o ns, r e mi n d ers, 
a n d  t e xt p arsi n g/f or m atti n g  iss u es 

•  T h e  pr o c ess  of  e x p orti n g  us a g e  l o gs t o t h e r es e ar c h t e a m 
w as  s hift e d  fr o m h a p p e ni n g  m a n u all y  vi a  a  b utt o n  t h e p ar -
ti ci p a nts pr ess e d  t o h a p p e ni n g  a ut o m ati c all y  w h e n e v er  t h e 
a p p  w as  o p e n e d  or  cl os e d  

•  T h e  o n b o ar di n g  pr o c ess  w as  a dj ust e d  t o o bt ai n  c o ns e nt  a n d  
c oll e ct  d e m o gr a p hi c/ c o nt a ct  i nf or m ati o n as  r e q uir e d si n c e  
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T a bl e  1:  A  s u m m a r y  of  t h e d o m ai n- s p e ci f c  f e at u r e s  i m pl e m e nt e d i n Pl a n  

F e at u r e  D e s c ri pti o n  

C h e c k b o x es  Pl a n  r e c o g ni z es a n d  r e pl a c es “[ ]” wit h  a n  i m a g e of  a  c h e c k b o x  t h at c a n  b e  t a p p e d t o c h e c k  or  u n c h e c k.  T a p pi n g  
t h e c h e c k b o x  b utt o n  r e m o v es t h e frst  c h e c k b o x  fr o m t h e s el e ct e d  li n e, or  if n o  c h e c k b o x  is o n  t h at li n e it a d ds  
a  c h e c k b o x  t o t h e b e gi n ni n g  of  t h e li n e. 

F or m att e d  Ti m es  
a n d  Ti m e  Pi c k er  

Pr essi n g  “ +” or  “-” o n  t h e ti m e pi c k er  will  a d d  a  st art  or  e n d  ti m e t o t h e st art  of  t h e c urr e nt  li n e if o n e  is n ot  
alr e a d y  t h er e, ot h er wis e  it will  i n cr e m e nt or  d e cr e m e nt  b y  1 5  mi n ut es.  Us ers  c a n  als o  t y p e t h e m o ut  i n v ari o us  
r e c o g ni z e d f or m ats ( e. g., “ 1 p m”, “ 1 0: 0 0 a m”, “ 2- 3 p m”). 

R e mi n d ers  T h e  r e mi n d er b utt o n  a d ds  a  b ell  e m oji  aft er  a  r e c o g ni z e d ti m e i n t h e c urr e nt  li n e, a d di n g  a  ti m e if it is n ot  
alr e a d y  t h er e. P us h  n oti f c ati o ns  ar e  cr e at e d  f or all  li n es wit h  b ell  e m ojis.  T a p pi n g  t h e r e mi n d er b utt o n  o n  a  
li n e wit h  a  r e mi n d er will  r e m o v e it. Us ers  c a n  m a n u all y  d el et e/ a d d  b y  d el eti n g/ a d di n g  t h e b ell  e m oji.  

S n o o zi n g  Pr essi n g  t h e s n o o z e  b utt o n  c o pi es  t h e t e xt of  t h e c urr e nt  li n e t o t h e n e xt  d a y’s  pl a n.  

S o ur c es  T h e  s o ur c es  dr a w er  c o nt ai ns  i m p ort e d t as ks a n d  e v e nts  fr o m t hir d- p art y s o ur c es  t h e us er  h as  si g n e d  i nt o wit hi n  
t h e a p pli c ati o n.  S u p p ort e d  i nt e gr ati o ns ar e  t h e i O S/ A n dr oi d n ati v e  c al e n d ars,  C a n v as  ( L e ar ni n g M a n a g e m e nt  
S oft w ar e),  a n d  G o o gl e  T as ks.  T h e  c al e n d ar  s o ur c e  dis pl a y e d  a n y  e v e nts  o n  t h e us er’s  c al e n d ars  f or t h e c urr e nt  
d at e  i n t h e e dit or.  T h e  C a n v as  a n d  G o o gl e  T as ks  i nt e gr ati o ns dis pl a y e d  all  t h e t as ks a v ail a bl e  i n t h eir r es p e cti v e 
r e p osit ori es, s e p ar at e d  b y  list or  c o urs e.  T as ks  m ar k e d  c o m pl et e  i n t h e d at a  pr o vi d e d  b y  t h e A PIs  ar e  n ot  
dis pl a y e d.  S o ur c e  it e ms ( e v e nts or  t as ks) c a n  b e  s el e ct e d  i n di vi d u all y or  i n a  b at c h  b y  list. T a p pi n g  “ a d d” at  t h e 
b ott o m  of  t h e s o ur c es  dr a w er  cl os es  t h e dr a w er  a n d  p ast es  t h e s el e ct e d  it e ms as  pl ai n  t e xt o n  s e p ar at e  li n es at  
t h e b ott o m  of  t h e pl a n  i n t h e e dit or.  

( a) U s e r s  c a n  r e vi e w  a n d  s el e ct  t a s k s o r  ( b) I m p o rt e d c o nt e nt  i s p a st e d  i n a n d  c a n  ( c) Ti m e s,  c h e c k b o x e s,  et c.,  c a n  b e  a d d e d  
e v e nt s  f r o m  e xt e r n al  s o u r c e s.  b e  e dit e d  a s  t e xt. m a n u all y  o r  wit h  t o ol b a r b utt o n s.  

Fi g u r e  1:  S c r e e n s h ot s  f r o m  Pl a n  d e m o n st r ati n g  s o m e  of  it s u ni q u e  f e at u r e s.  

p arti ci p a nts  i nst all e d t h e a p p  or g a ni c all y  a n d  w er e  n ot  r e- •  A  p us h  n oti f c ati o n  r e mi n d er t o pl a n  w as  a d d e d  t h at tri g g ers 
q uir e d  t o p arti ci p at e  i n i nt er vi e ws aft er  t hr e e d a ys  of  n o  us a g e  



Ti m e  M a n a g e m e nt  Pl a n ni n g  Te xt  E dit or  C HI  ’ 2 3, A pril  2 3 – 2 8,  2 0 2 3,  H a m b ur g,  G er m a n y  

4  M E T H O D S  

T o  i n v esti g at e o ur  r es e ar c h q u esti o ns,  w e  c o n d u ct e d  t w o s m all-s c al e  
st u di es  wit h  frst  or  s e c o n d- y e ar  u n d er gr a d u at e  st u d e nts  at  a  l ar g e 
r es e ar c h u ni v ersit y.  T h es e  st u di es  will  b e  r ef err e d t o as  P h as e  1  a n d  
P h as e  2 . P h as e  1  i n v esti g at e d h o w  st u d e nts  pl a n n e d  wit h o ut  t h e pr o -
t ot y p e f or 1- w e e k  a n d  t h e n h o w  t h e y pl a n n e d  usi n g  t h e pr ot ot y p e  
f or a n ot h er  w e e k  ( 2 w e e ks  t ot al). P h as e  2  e x a mi n e d  l o n g er-t er m 
a n d  m or e  or g a ni c  us e.  All  st u d y  pr o c e d ur es  w er e  a p pr o v e d  b y  o ur  
i nstit uti o n’s I nstit uti o n al R e vi e w  B o ar d  (I R B). 

4. 1  P h a s e  1:  O ct- N o v  2 0 2 0  

4. 1. 1  P arti ci p a nts.  P h as e  1  r e cr uit e d 1 2  frst- y e ar  u n d er gr a d u at e  
p arti ci p a nts  ( a v er a g e a g e =  2 0;  5  f e m al e, 5  m al e,  a n d  2  n o n- bi n ar y)  
fr o m v ari o us  d e p art m e nts  at  a  l ar g e r es e ar c h u ni v ersit y  vi a  m ass  
e m ail  lists. T h e y  r e c ei v e d i nf or m ati o n a b o ut  t h e st u d y  a n d  a  li n k t o 
a  s cr e e ni n g  s ur v e y  t h at i n cl u d e d d et ails  a b o ut  t h e st u d y  pr o c e d ur es,  
c o m p e ns ati o n,  et c.  (s e e s u p pl e m e nt al  m at eri als).  St u d e nts  w h o  w er e  
n ot  i n t h eir frst- y e ar  or  h a d  a n y  pri or  r el ati o ns hi p wit h  r es e ar c h 
st a f  w er e  e x cl u d e d.  P arti ci p a nts  i n di c at e d t h e y eit h er  “s o m e w h at 
a gr e e”  ( n = 5)  or  “str o n gl y a gr e e”  ( n = 7)  t h at t h e y w er e  “i nt er est e d i n 
i m pr o vi n g h o w  I m a n a g e  m y  ti m e” (s e e s u p pl e m e nt ar y  m at eri als).  
St u d e nts  wit h  dis a biliti es  w er e  n ot  e x pli citl y  r e cr uit e d, b ut  als o  
n ot  e x cl u d e d.  N o  p arti ci p a nts  br o u g ht  a  dis a bilit y  t o o ur  att e nti o n  
a n d  w e  di d  n ot  as k  e x pli citl y.  A d diti o n al  i nf or m ati o n a b o ut  t h e 
p arti ci p a nts  is a v ail a bl e  i n t h e s u p pl e m e nt al  m at eri als.  

F oll o wi n g  c o m pl eti o n  of  t h e s cr e e ni n g  s ur v e y,  p arti ci p a nts  w er e  
i nf or m e d t h e y w o ul d  b e  c o nt a ct e d  b y  r es e ar c h st a f  wit hi n  2  w e e ks  
if t h e y m et  t h e s cr e e ni n g  crit eri a  b as e d  o n  t h eir s ur v e y  r es p o ns es. 
T h os e  w h o  m et  t h e s cr e e ni n g  crit eri a  w er e  n oti f e d  vi a  e m ail  or  t e xt 
m ess a g e  t o c o n fr m  p arti ci p ati o n  a n d  s c h e d ul e  t h e frst  i nt er vi e w. 

4. 1. 2  T as k.  P arti ci p a nts  w er e  as k e d  t o pl a n  t h eir ti m e f or t w o 
w e e ks  —  o n e  w e e k  usi n g  t h e Pl a n  a p pli c ati o n,  a n d  o n e  w e e k  usi n g  
t h eir pri or  m et h o ds  —  a n d  t o pr o vi d e  t h os e pl a ns  t o us.  

4. 1. 3  St u d y  d esi g n.  T h e  st u d y  us e d  a  wit hi n-s u bj e cts  c o u nt er b al -
a n c e d  d esi g n,  m e a ni n g  t h at s o m e  s u bj e cts  h a d  a n  “ A B” tr e at m e nt 
w hil e  ot h ers  h a d  a  “ B A” tr e at m e nt. E a c h  p arti ci p a nt  w as  o bs er v e d  
e n g a gi n g  i n pl a n ni n g  f or 2  f ull w e e ks,  wit h  i nt er vi e ws b ef or e  t h e 
frst  w e e k,  i n b et w e e n  w e e ks,  a n d  f oll o wi n g t h e s e c o n d  w e e k.  T h e y  
w er e  r a n d o ml y assi g n e d  t o us e  t h e pr ot ot y p e  or  t h eir pri or  m et h o ds  
f or t h e frst  w e e k,  t h e n s wit c h e d  t o t h e o p p osit e  f or t h e s e c o n d.  
P arti ci p a nts  fr o m P h as e  1  ar e  r ef err e d t o as  A #  i n t his p a p er.  S e v e n  
p arti ci p a nts  w er e  assi g n e d  t o us e  t h e pr ot ot y p e  frst  ( A 1, 4- 5, 7- 1 0), 
a n d  f v e  t o us e  it s e c o n d  ( A 2, 3, 6, 1 1, 1 2). 

We  c o n d u ct e d  t h e frst  i nt er vi e w b ef or e  b e gi n ni n g  t h e di ar y  
a cti vit y  a n d  as k e d  p arti ci p a nts  t o d es cri b e  t h eir pri or  pl a n ni n g  
m et h o ds  a n d  t o ols (if a n y).  P arti ci p a nts  usi n g  t h e pr ot ot y p e  f or 
t h e frst  w e e k  w er e  as k e d  t o i nst all it a n d  t h e n s h o w n  a  vi d e o  
d e m o nstr ati n g  t h e a p p’s  f e at ur es. We  r e mi n d e d t h e m t h at t h eir 
m et h o ds  of  usi n g  t h e a p p  di d  n ot  n e e d  t o r es e m bl e t h os e s h o w n  i n 
t h e vi d e o.  

T h e  s e c o n d  a n d  t hir d i nt er vi e ws f o c us e d o n  p arti ci p a nts’  pl a n -
ni n g  e x p eri e n c es  d uri n g  t h e pr e vi o us  w e e k  wit h  w hi c h e v er  t o ols 
t h e y w er e  as k e d  t o us e.  T h e y  w er e  as k e d  t o c o m p ar e  t h e t w o w e e ks  
a n d  w hi c h  t o ols t h e y pl a n n e d  t o us e  g oi n g  f or w ar d as  p art  of  t h e 

t hir d ( f n al) i nt er vi e w (i nt er vi e w s cri pts  ar e  a v ail a bl e  i n s u p pl e m e n -
t ar y m at eri als).  P arti ci p a nts  c o ul d  k e e p  t h e a p pli c ati o n  i nst all e d o n  
t h eir d e vi c es  if t h e y wis h e d.  T h e y  r e c ei v e d a  $ 3 0. 0 0  A m a z o n  gift  
c ar d  as  c o m p e ns ati o n  f or t h eir ti m e aft er  t h e f n al  i nt er vi e w. All  
p arti ci p a nts  c o m pl et e d  t h e st u d y  i n f ull. 

4. 1. 4  H y p ot h es es.  O ur  pri m ar y  h y p ot h esis  w as  t h at p arti ci p a nts  
w o ul d  f n d  v al u e  i n t h e d esi g n  of  Pl a n , a n d  t h us t h at at  l e ast s o m e  
p arti ci p a nts  w o ul d  b e  i nt er est e d i n c o nti n ui n g  t o us e  it t o pl a n  o ut  
t h eir ti m e. We  als o  h y p ot h esi z e d  t h at t h er e w o ul d  b e  c arr y o v er  
i n pr a cti c es  b et w e e n  p arti ci p a nts’  us a g e  of  Pl a n  a n d  t h eir pri or  
m et h o ds,  or  vis a  v ers a.  

O ur  d e cisi o n  t o us e  t h e c o u nt er b al a n c e d  d esi g n  w as  b as e d  o n  
t h e s e c o n d  h y p ot h esis  d es cri b e d  a b o v e:  t h at usi n g  Pl a n  mi g ht  h a v e  
a n  i m p a ct o n  t h eir T M P  pr a cti c es  w h e n  t h e y r e v ert t o t h eir o w n  
t o ols a n d  m et h o ds,  a n d  si m ult a n e o usl y  t h at t h eir pri or  b e h a vi ors  
mi g ht  c arr y  o v er  i nt o t h eir t o ol us e.  We  s a w  e vi d e n c e  t h at st u d e nts’  
pri or  pr a cti c es  s e e m e d  t o i m p a ct t h eir us e  of  t h e t o ol ( d es cri b e d i n 
S e cti o n  5. 1).  H o w e v er,  w e  di d  n ot  s e e  e vi d e n c e  of  n e w  b e h a vi ors  
i n t h e “Pl a n - frst, o w n- a p pr o a c h  s e c o n d”  c o n diti o n  of  t h e c o u nt er -
b al a n c e.  As  a  r es ult, w e  dr o p p e d  t h at r es e ar c h q u esti o n  a n d  t h e 
c o u nt er b al a n c e d  d esi g n  f or P h as e  2,  d es cri b e d  b el o w.  

4. 2  P h a s e  2:  M a r- M a y  2 0 2 1  

4. 2. 1  P arti ci p a nts.  We  r e cr uit e d 1 7  frst  or  s e c o n d- y e ar  u n d er gr a d -
u at e  st u d e nts  ( a v er a g e a g e =  2 0;  9  f e m al e a n d  8  m al e)  i n P h as e  2  vi a  
e m ails  fr o m t h e a c a d e mi c  a d vis ors  of  v ari o us  d e p art m e nts  or  pr o -
f ess ors of  i ntr o d u ct or y u n d er gr a d u at e  c o urs es  at  a  l ar g e r es e ar c h 
u ni v ersit y.  T h os e  w h o  i n di c at e d t h e y w er e  n ot  frst  or  s e c o n d- y e ar  
st u d e nts,  n ot  st u d e nts  at  t h e u ni v ersit y,  or  h a d  a n y  pri or  r el ati o n-
s hi p  wit h  a n y  m e m b er  of  t h e r es e ar c h st a f  w er e  e x cl u d e d.  St u d e nts  
wit h  dis a biliti es  w er e  n ot  e x pli citl y  r e cr uit e d, b ut  als o  n ot  e x cl u d e d.  
N o  p arti ci p a nts  br o u g ht  a  dis a bilit y  t o o ur  att e nti o n  a n d  w e  di d  
n ot  as k  e x pli citl y.  1 1  of  t h e 1 7  p arti ci p a nts  a gr e e d  t o p arti ci p at e  
i n i nt er vi e ws, w hil e  t h e ot h er  6  o pt e d  t o o nl y  us e  t h e a p pli c ati o n  
a n d  h a v e  l o gs c oll e ct e d  a b o ut  t h eir us a g e.  P arti ci p a nts  wit h  us a g e  
s p a n ni n g  l ess t h a n 2 4  h o urs  w er e  e x cl u d e d  fr o m t h e a n al ysis.  I n 
t h e r e m ai ni n g s e cti o ns  of  t his p a p er,  B #  r e pr es e nts p arti ci p a nts  of  
P h as e  2.  N ot e  t h at P h as e  2  i n cl u d e d p arti ci p a nts  w h o  p arti ci p at e d  i n 
i nt er vi e ws a n d  t h os e w h o  o nl y  pr o vi d e d  us a g e  l o gs. Us a g e-l o g- o nl y  
p arti ci p a nts  of  P h as e  2  will  b e  r ef err e d t o as  B U # . 

4. 2. 2  T as k.  P arti ci p a nts  r e c ei v e d i nf or m ati o n a b o ut  t h e st u d y  a n d  
a  li n k t o i nst all t h e a p pli c ati o n  fr o m t h e G o o gl e  Pl a y  St or e  or  A p pl e  
Test Fli g ht.  P h as e  2  us e d  t h e s a m e  pr ot ot y p e  as  P h as e  1  wit h  mi n or  
c h a n g es  d es cri b e d  i n S e cti o n  3. 3.  T h e  a p pli c ati o n’s  o n b o ar di n g  
pr o c ess  i n cl u d e d i nf or m ati o n a b o ut  t h e st u d y  pr o c e d ur es,  c oll e ct e d  
b asi c  d e m o gr a p hi c  d at a,  a n d  as k e d  f or c o ns e nt.  T h e y  w er e  als o  
e n c o ur a g e d  t o us e  t h e pr ot ot y p e  h o w e v er  it w as  us ef ul  t o t h e m. 

4. 2. 3  St u d y  d esi g n.  P h as e  2  w as  d esi g n e d  as  a n  i n-t h e- wil d f el d  d e -
pl o y m e nt  i nt e n di n g t o e x pl or e  l o n g er t er m us a g e.  P arti ci p a nts  w er e  
as k e d  if t h e y w o ul d  p arti ci p at e  i n t w o i nt er vi e ws a b o ut  t h eir e x p eri -
e n c es  usi n g  t h e a p pli c ati o n.  If t h e y a gr e e d,  t h e y w er e  as k e d  f or c o n -
t a ct i nf or m ati o n a n d  w er e  i nf or m e d t h at r es e ar c h st a f  w o ul d  c o n -
t a ct t h e m t o s c h e d ul e  i nt er vi e ws. T h e  1 1  p arti ci p a nts  w h o  a gr e e d  
t o p arti ci p at e  i n i nt er vi e ws w er e  i nt er vi e w e d at  a p pr o xi m at el y  2  
w e e ks  a n d  4  w e e ks  i nt o t h e st u d y.  P arti ci p a nts  w er e  n ot  r e q uir e d 
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t o m ai nt ai n  us a g e  t o p arti ci p at e  i n i nt er vi e ws. F or  e x a m pl e,  w e  
i nt er vi e w e d a n d  r e p ort r es ults b el o w  fr o m t w o p arti ci p a nts  ( B 6, 1 1) 
w h o  us e d  t h e a p pli c ati o n  d uri n g  t h e frst  w e e k  b ut  di d  n ot  c o nti n u e  
us e  aft er w ar d.  

P h as e  2  c o n cl u d e d  o n  t h e l ast d a y  of  t h e S pri n g  s e m est er  ( M a y 3,  
2 0 2 1).  P arti ci p a nts  di d  n ot  j oi n all  at  o n c e,  s o  i nt er vi e ws t o o k pl a c e  
at  di f er e nt  ti m es, a n d  s o m e  us e d  t h e a p p  l o n g er t h a n ot h ers.  T h e  
s h ort est  p eri o d  b et w e e n  a p p  i nst all ati o n a n d  st u d y  c o n cl usi o n  w as  
3 3  d a ys  ( m e di a n: 4 1,  m e a n:  4 0).  All  1 1  i nt er vi e w p arti ci p a nts  c o m -
pl et e d  b ot h  i nt er vi e ws a n d  w er e  c o m p e ns at e d  wit h  a  $ 3 0. 0 0  A m a -
z o n  gift  c ar d  f oll o wi n g t h e s e c o n d  i nt er vi e w. I nt er vi e ws i n cl u d e d 
q u esti o ns  a b o ut  h o w  t h e y us e d  t h e a p p  t o pl a n,  t h eir pl a n ni n g  e x -
p eri e n c e  i n g e n er al,  w h e n  pl a n ni n g  or  t h e pr ot ot y p e  is h el pf ul  or  
u n h el pf ul  t o t h e m, a n d  a n y  i m p a cts o n  t h eir ti m e m a n a g e m e nt  t h e y 
o bs er v e d  (s e e s u p pl e m e nt ar y  m at eri als).  

4. 2. 4  H y p ot h es es.  We  h a d  h y p ot h esi z e d  t h at o ur  p arti ci p a nts  w o ul d  
f oll o w a  t y pi c al c y cl e  of  tr yi n g o ut  m ost  of  Pl a n ’s f e at ur es e arl y  
i n t h e st u d y,  b ef or e  s ettli n g  i nt o a  m or e  c o nsist e nt  us a g e  p att er n.  
A  pri m ar y  o bj e cti v e  of  P h as e  2  w as  t o u n d erst a n d  w hi c h  f e at ur es 
p arti ci p a nts  c o nti n u e d  t o us e  o v er  a  l o n g er t er m. We  als o  h a d  a  
h y p ot h esis  t h at t h er e w o ul d  b e  di f er e n c es  i n t his l o n g er-t er m us -
a g e  b et w e e n  p arti ci p a nts,  t h o u g h w e  di d  n ot  k n o w  w h at  t h os e 
di f er e n c es  w o ul d  b e.  

4. 3  D at a  c oll e cti o n  a n d  a n al y si s  

I nt er vi e ws f or b ot h  p h as es  w er e  c o n d u ct e d  r e m ot el y a n d  r e c or d e d 
vi a  Z o o m  vi d e o  c alls  wit h  p arti ci p a nts’  c o ns e nt.  We  c o n d u ct e d  a  r e-
f e xi v e  t h e m ati c a n al ysis  of  t h e i nt er vi e w d at a.  First,  t h e i nt er vi e ws 
w er e  tr a ns cri b e d v er b ati m  usi n g  Ott er. ai 3 . T hr e e  r es e ar c h ers s e p a -
r at el y o p e n- c o d e d  tr a ns cri pts of  P h as e  1  a n d  P h as e  2  usi n g  Atl as.ti  
We b 4 . T h e  r es e ar c h ers m et  b ef or e  c o di n g  f or e a c h  p h as e  a n d  c o d e d  
o n e  tr a ns cri pt t o g et h er. Tr a ns cri pts  w er e  t h e n distri b ut e d  b et w e e n  
t h e r es e ar c h ers wit h  a n  o v erl a p  of  o n e  t o t w o tr a ns cri pts p er  p h as e.  
R es e ar c h ers  m et  w e e kl y  t o dis c uss  a n d  r es ol v e t h e c o d e b o o k  a n d  
c o di n g  dis cr e p a n ci es.  

T w o  r es e ar c h ers or g a ni z e d  t h e c o d es  f or P h as e  1  a n d  P h as e  2  
i nt o c o d e  gr o u ps.  Si n c e  t h e c o d e  gr o u ps  fr o m t h e t w o p h as es  o v er -
l a p p e d si g ni f c a ntl y,  t h e r e m ai ni n g st a g es  of  t h e m ati c a n al ysis  w er e  
d o n e  wit h  t h e c o m bi n e d  c o d e  s et.  Fr o m  t h e o p e n- c o di n g  pr o c ess,  
w e  f o u n d 1 7 0 7  c o d es  a n d  d e v el o p e d  a  s e ns e  t h at t h er e w er e  t w o 
t y p es of  c o d es.  First,  p arti ci p a nts  s h ar e d  t h eir e x p eri e n c es,  o utl o o k,  
f e eli n gs, a n d  r e g ul ar pr a cti c es  wit h  ti m e m a n a g e m e nt  usi n g  t h eir 
pri or  t o ols ( es p e ci all y d uri n g  P h as e  1).  S e c o n d,  p arti ci p a nts  s h ar e d  
t h eir e x p eri e n c e  wit h  a n d  o pi ni o n  of  Pl a n . T h e  t o pi cs i n t h e f or m er 
s et  ar e  w ell- c o v er e d  i n t h e lit er at ur e [3 , 6 , 8 , 1 9 , 2 7 , 2 9 ]. H e n c e,  w e  
i d e nti f e d t h os e 9 4 6  c o d es  a n d  r e m o v e d t h e m fr o m o ur  a n al ysis  t o 
m a k e  t h e r e m ai n d er of  o ur  t h e m ati c a n al ysis  pr o c ess  m or e  tr a ct a bl e. 
T w o  r es e ar c h ers t h e n it er ati v el y or g a ni z e d  t h e c o d e  gr o u ps,  s ettli n g  
o n  2 0  s u b-t h e m es,  a n d  t h e n s u bs e q u e ntl y  or g a ni z e d  t h os e i nt o 5  
t h e m es usi n g  Mir o 5 . T h e  r es e ar c h ers c o n d u ct e d  c h e c ks  b et w e e n  
it er ati o ns t o e ns ur e  t h at d eri v e d  t h e m es w er e  c o nsist e nt  wit h  t h e 
u n d erl yi n g  c o d es.  

3 Ott er. ai  
4 Atl as.ti  We b  
5 Mir o  

I nt er esti n gl y, A 1 2  a ns w er e d  q u esti o ns  i n i nt er vi e ws as  if t h e y 
us e d  t h e pr ot ot y p e  t hr o u g h o ut t h e w e e k,  b ut  us a g e  l o gs r e v e al e d 
t h at t h eir pl a ns  w er e  all  cr e at e d  o n  t h e d a y  of  t h e i nt er vi e w a n d  
c o p y- p ast e d  o nt o  pr e vi o us  d a ys,  s u g g esti n g  f alsi f c ati o n. T h er ef or e,  
w e  e x cl u d e d  A 1 2’s  i nt er vi e w d at a  fr o m o ur  a n al ysis.  

T hr e e  r es e ar c h ers pr o c ess e d  a n d  a n al y z e d  us a g e  l o gs fr o m t h e 
Pl a n  a p p  usi n g  G o o gl e  S h e ets  a n d  P yt h o n  n ot e b o o ks  t o wr a n gl e  
a n d  vis u ali z e  d at a.  Dis cr et e  a cti o n  r e c or ds w er e  gr o u p e d  a c c or di n g  
t o w hi c h  f e at ur es t h e y c orr es p o n d e d  wit h.  A  m a p pi n g  of  w hi c h  
d a ys  us ers  us e d  t h e a p pli c ati o n  w as  cr e at e d  b y  li n ki n g ti m est a m ps 
fr o m us a g e  l o gs a n d  us er  I Ds wit h  p arti ci p a nt  I Ds. 

4. 4  Li mit ati o n s  

P arti ci p a nts  w er e  all  fr o m t h e s a m e  u ni v ersit y  i n t h e U nit e d  St at es  
a n d  s elf-s el e ct e d  t o p arti ci p at e.  T h e y  ar e  li k el y t o h a v e  a  hi g h er-
t h a n- a v er a g e i nt er est i n ti m e m a n a g e m e nt  a n d  r el at e d t o ols. F ur -
t h er, di f er e nt  c ult ur es  w orl d wi d e  h a v e  b e e n  s h o w n  t o d e m o nstr at e  
di f er e nt  attit u d es  a n d  b e h a vi ors  c o n c er ni n g  pl a n ni n g  a n d  ti m e 
m a n a g e m e nt  [3 5 ]. A d diti o n all y,  P h as e  2  c o n cl u d e d  at  t h e e n d  of  a n  
a c a d e mi c  s e m est er,  s o  i nt er pr et ati o n of  h o w  us a g e  c h a n g e d  aft er  
t h e st u d y  s h o ul d  b e  m a d e  wit h  c ar e  —  p arti ci p a nts’  b e h a vi ors  c o ul d  
b e  i n f u e n c e d b y  t h eir f e eli n gs a b o ut  t h e pr ot ot y p e,  a  c h a n g e  i n 
ti m e m a n a g e m e nt  d e m a n ds,  or  a  c o m bi n ati o n  of  b ot h.  

5  R E S U L T S  

T his  s e cti o n  pr es e nts  t h e r es ults of  t h e t w o f el d  st u di es  wit h  a  
pr ot ot y p e  t o ol d es cri b e d  pr e vi o usl y  t o a ns w er  t h e e arli er  q u esti o n  
of  if t his a p pr o a c h  t o d esi g n  c a n  b e  s u c c essf ul.  S p e ci f c all y,  w e  
o bs er v e d  t h at p arti ci p a nts  a d a pt e d  t h e t o ol t o m at c h  t h eir e xisti n g  
pr a cti c es  f or T M P.  T h e  d o m ai n-s p e ci f c  f e at ur es i n cl u d e d i n t h e t o ol 
als o  pr o vi d e d  n o v el  i nt er a cti o ns f or t h e p arti ci p a nts.  T his  st u d y  
als o  r e v e al e d t h at p arti ci p a nts’  p ers o n al  c h oi c es  a n d  a p pr o a c h es  t o 
ti m e m a n a g e m e nt  pr a cti c es  i n f u e n c e l o n g-t er m us a g e  of  T M P  t o ols. 
I n t h e s e cti o ns  b el o w,  q u ot es  i n cl u d e d h a v e  b e e n  li g htl y e dit e d  f or 
cl arit y  ( pri m aril y r e m o vi n g ‘li k e’s a n d  f als e st arts).  

5. 1  R Q  1:  P a rti ci p a nt s’  e x p e ri e n c e s  u si n g  a  
p ri m a ril y  u n st r u ct u r e d,  t e xt- b a s e d i nt e rf a c e 
t o s u p p o rt  t h ei r pl a n  f o r m at s  a n d  u s e  c a s e s  

W hil e  i n v esti g ati n g p e o pl e’s  T M P  pr o c ess es  a n d  pr a cti c es  wit h  a n  
u nstr u ct ur e d,  t e xt- b as e d i nt erf a c e, w e  o bs er v e d  b ot h  p ositi v e  a n d  
n e g ati v e  i m p a cts of  t h e i nt erf a c e a n d  t h e t e xt- b as e d i n p ut m et h o ds.  
M ost,  p arti c ul arl y  t h os e wit h  pri or  pl a n ni n g  e x p eri e n c e,  f o u n d w a ys  
t o a d a pt  t h e t o ol t o t h eir a p pr o a c h es  t o T M P.  

5. 1. 1  Di f er e nt  str u ct ur es of  pl a ns.  P arti ci p a nts  t h at w e  c o ul d  o b -
s er v e  pl a n  e x p orts  fr o m (i nt er vi e w p arti ci p a nts,  c o m bi n e d  n = 2 3)  
or g a ni z e d  t h eir pl a ns  a c c or di n g  t o a  v ari et y  of  str u ct ur es  wit hi n  
t h e a p pli c ati o n.  T h es e  str u ct ur es  w er e  i n f u e n c e d b y  t h eir pri or  
pl a n ni n g  m et h o ds  if a n y,  a n d  t h e c o nstr ai nts  a n d  a f or d a n c es  of  
t h e a p pli c ati o n.  Ei g ht  p arti ci p a nts  ( A 1, 2, 4, 5, 8, B 3, 4, 7) pri m aril y  h a d  
a  si n gl e  list of  t as ks as  t h eir pri m ar y  pl a n  str u ct ur e  - ess e nti all y a  
d ail y  t o- d o list; Fi g ur e  2 a  s h o ws  o n e  e x a m pl e  of  s u c h  a  str u ct ur e.  
T h es e  lists w er e  or g a ni z e d  b y  c at e g or y  or  a c a d e mi c  cl ass es,  b y  
pri orit y,  or  wit h  n o  p arti c ul ar  or d er  or  gr o u pi n g.  P arti ci p a nts  als o  
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v ari e d  i n t h e s c o p e  of  t h eir t as k lists. S o m e  i n cl u d e d n o n- a c a d e mi c  
t as ks or  p ers o n al  n ot es,  b ut  ot h ers  di d  n ot.  

( a) A  s a m pl e  pl a n  f r o m  A 8  t h at ill u st r at e s a  t a s k li st f o r m at.  T h e  

pl a n  c o nt ai n s  o nl y  t a s k s wit h  a  c o u r s e  p r e p e n d e d  t o c e rt ai n  li n e s a s  

a n  i n f o r m al w a y  of  c at e g o ri zi n g  t h e m. 

( b) A  s a m pl e  pl a n  f r o m  A 3  t h at ill u st r at e s a  c o m bi n e d  s c h e d ul e  
a n d  t a s k li st f o r m at.  T h e r e  a r e  t w o s e p a r at e  s e cti o n s  - a d et ail e d  
s c h e d ul e  wit h  e v e nt s  wit h  st a rt  a n d  e n d  ti m e s a n d  t a s k s mi x e d  i n 
a n d  a  s e p a r at e  li st of  t a s k s at  t h e b ott o m.  

Fi g u r e  2:  Pl a n s  ill u st r ati n g t w o c o m m o n  a p p r o a c h e s  t o pl a n -
ni n g  o b s e r v e d  d u ri n g  p r ot ot y p e  d e pl o y m e nt  

Te n  p arti ci p a nts  h a d  a  s c h e d ul e-li k e  or  c hr o n ol o gi c al  f or m at wit h  
a  mi x  of  t as ks a n d  e v e nts  ( A 3, 6, 7, 1 1, B 1, 2, 5, 8- 1 0); Fi g ur e  2 b  s h o ws  
o n e  e x a m pl e  of  s u c h  a  str u ct ur e.  Oft e n,  n ot  all  it e ms w o ul d  h a v e  
assi g n e d  ti m es. A  c o n cr et e,  s c h e d ul e d  e v e nt,  li k e a  cl ass,  w o ul d  h a v e  
a  st art  a n d  e n d  ti m e, a n d  t as ks w o ul d  b e  list e d b et w e e n  ot h er  e v e nts  
wit h  a n  ass o ci at e d  ti m e. T h e  t as ks i n b et w e e n  w er e  t h e n i m pli citl y 
s c h e d ul e d,  as  t h er e w as  still  a  bl o c k  of  ti m e t h e y w er e  “ assi g n e d” 
t o, b ut  t h e t as ks t h e ms el v es di d  n ot  h a v e  a  s p e ci f c  ti m e i n di c at e d. 
M ost  of  t h es e p arti ci p a nts  ( 8 of  1 0)  m ai nt ai n e d  a  s c h e d ul e  i n o n e  
“s e cti o n” wit h  a  t as k list cr e at e d  s e p ar at el y  w h er e  s o m e  el e m e nts  

of  t h e t as k list, b ut  n ot  all,  w o ul d  b e  d u pli c at e d  a n d  i nt e gr at e d i nt o 
t h e s c h e d ul e.  

T h e  r e m ai ni n g f o ur p arti ci p a nts  ( A 9, 1 0, B 6, 1 1) di d  n ot  us e  t h e 
a p pli c ati o n  e n o u g h  t o h a v e  a n y  p arti c ul ar  t y p e of  str u ct ur e.  O n  
t h e o n e  or  t w o d a ys  t h e y di d  cr e at e  pl a ns,  t h e y w er e  g e n er all y  t as k 
lists, alt h o u g h  A 9  m a d e  a  d et ail e d,  c o m bi n e d  s c h e d ul e  o n  t h e d a y  
t h e y us e d  t h e pr ot ot y p e.  

5. 1. 2  Fl e xi bilit y  a n d  a d a pt ati o ns  usi n g  t e xt. P arti ci p a nts  p er c ei v e d  
t h e f e xi bilit y  of  t h e i nt erf a c e as  a  p ositi v e  e x p eri e n c e;  it o f er e d  
t h e m c o m pl et e  c o ntr ol  o v er  t h e pl a c e m e nt  of  t as ks, c al e n d ar  e v e nts,  
or  ot h er  pl a n  c o nt e nt  ( A 4, 6, B 8- 1 0). B 1  e x pr ess e d  t h at h a vi n g  all  t h e 
dis p ar at e  t y p es of  pl a n  c o nt e nt  i n o n e  pl a c e  m a d e  pl a n ni n g  m or e  
m a n a g e a bl e,  “I act u all y  r e all y li k e t h e a p p  . . . b e c a us e  it’s ki n d  of  j ust 
o n e  s p ot w h er e  I c a n  d o  e v er yt hi n g ”. Fi v e  p arti ci p a nts  ( A 3, 4, 1 0, B 1, 3) 
m a d e  si mil ar  c o m m e nts.  B 3  als o  n ot e d  t h at t h e i nt erf a c e b ett er  
a f or d e d  s wit c hi n g  b et w e e n  t h e di f er e nt  pl a n  f or m ats t h e y us e d.  
S o m e  p arti ci p a nts  o pt e d  f or m or e  str u ct ur e d  i nt er a cti o ns usi n g  
e m ojis,  q u esti o n  m ar ks,  e x cl a m ati o n  p oi nts,  or  all  c a pit als  f o nts. 

5. 1. 3  C as es  f or m or e  str u ct ur e. B e y o n d  a d diti o n al  c o ntr ol,  w hil e  
s o m e  p arti ci p a nts  ( B 1, 9) f elt t h e d at a  e ntr y  vi a  t y pi n g o nl y  w as  m or e  
str ai g htf or w ar d  t h a n usi n g  m or e  str u ct ur e d  i n p ut, ot h ers  f o u n d it 
t o b e  c u m b ers o m e  a n d  s o m eti m es  a  d et err e nt  t o us e  ( A 2, 6, 8, B 6, 9, 1 0). 
A 6  a n d  B 1 0  c o m m e nt e d  t h at t h e y h a d  st art e d  writi n g  m or e  a bstr a ct  
d es cri pti o ns  of  t as ks t o r e d u c e t h e a m o u nt  of  t y pi n g r e q uir e d, wit h  
B 1 0  e x pl ai ni n g,  “i n m y  n ot e b o o k,  I’ll us u all y  p ut  e ac h  i n di vi d u al 
assi g n m e nt  t o m ar k  o f.  W h er e as  i n t h e Pl a n  a p p,  I us u all y  a m  j ust 
p utti n g  t h e cl ass  or  t h e c o urs e. ” A 8  e v e n  s ai d  t h e y h a d  st art e d  t y pi n g 
t h eir pl a ns  o n  t h eir d es kt o p  a n d  t h e n tr a nsf erri n g t h e m t o t h e a p p  
l at er. P arti ci p a nts  als o  h a d  mi x e d  o pi ni o ns  a b o ut  ot h er  iss u es wit h  
t h e t e xt- b as e d i nt erf a c e c o m p ar e d  t o s o m et hi n g  m or e  str u ct ur e d,  
i n p arti c ul ar,  a  di git al  c al e n d ar.  F or  e x a m pl e,  A 6  a n d  B 2  n ot e d  it 
w as  m or e  di f c ult  t o vis u ali z e  t h eir ti m e wit h  a  t e xt- b as e d f or m at, 
w h er e as  ot h ers  ( B 1, 1 0) f elt it pr es e nt e d  a  m or e  h el pf ul  vis u ali z ati o n  
of  t h eir ti m e. 

T h es e  e f e cts  s o m eti m es  h a d  a  visi bl e  i m p a ct o n  h o w  p arti ci -
p a nts  pl a n n e d.  A 7  e x pl ai n e d  t h e i nt erf a c e pr o m pt e d  t h e m t o t a k e 
a  di f er e nt  a p pr o a c h  t o pl a n  –  “I w a nt e d  t o fll  i n a  l ot m or e  p er  
d a y . . . Si nc e I  h a d  w a y  m or e  s p ac e t o act u all y w or k  wit h  it f elt li k e I 
n e e d e d  t o p us h  as  m uc h  i n as  p ossi bl e.  A n d  b e  as  d et ail e d  as  p ossi bl e. ” 
Ot h ers  c o m m e nt e d  it pr o m pt e d  t h e m t o br e a k  d o w n  t as ks i nt o 
s m all er  s u b-t as ks  m or e  t h a n us u al  ( B 4) or  b e  m or e  s p e ci f c  a b o ut  
t h eir pl a ns  ( A 3, B 1) i n c o ntr ast  t o t h os e w h o  f elt p us h e d  t o b e  m or e  
a bstr a ct  ( A 6, B 1 0). A 6  c o m m e nt e d  t h at t h e y s hift e d  fr o m n oti n g  all  
t h eir s c h e d ul e d  e v e nts  a n d  t h e n flli n g  i n a v ail a bl e  ti m e wit h  t as ks 
(t h eir pr e vi o us  m et h o d  usi n g  G o o gl e  C al e n d ar)  t o pl a n ni n g  b ot h  
e v e nts  a n d  t as ks i n c hr o n ol o gi c al  or d er  i n t h e pr ot ot y p e  b e c a us e  it 
w as  a n n o yi n g  t o g o  b a c k  a n d  a d d  n e w  li n es i n b et w e e n  t h e e v e nts  
aft er  listi n g t h e m. 

W hil e  m a n y  p arti ci p a nts  a p pr e ci at e d  t h e f e xi bilit y  a f or d e d  b y  
a  t e xt- b as e d i nt erf a c e, s o m e  w a nt e d  m or e  str u ct ur e  ( A 3, 9- 1 1, B 4), 
p arti c ul arl y  t h os e wit h o ut  est a blis h e d  pl a n ni n g  pr a cti c es.  T h e y  
c o m m e nt e d  t h at h a vi n g  b uilt-i n  ti m e sl ots,  li k e a  c al e n d ar,  ( A 1 0, 1 1) 
or  pr o vi di n g  t e m pl at es of  h o w  a n  e f e cti v e  pl a n  mi g ht  b e  str u ct ur e d  
w o ul d  h el p  s c a f ol d  t h e pl a n ni n g  pr o c ess  ( A 3, 1 0). Ot h ers  w o n d er e d  
if Pl a n  c o ul d  s u g g est  t as ks t o pl a n  b as e d  o n  it e ms i n t h e s o ur c es  
dr a w er  fr o m ot h er  a p pli c ati o ns  or  l et t h e us er  d e f n e  t h eir d ef a ult  
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it e ms li k e br e a ks.  A d diti o n all y,  A 9  wis h e d  t h e y h a d  m or e  s u p p ort  
i n d e v el o pi n g  a  h a bit  of  pl a n ni n g  a n d  s u g g est e d  t h e a p p  c o ul d  
r e g ul arl y r e mi n d t h e m t o pl a n.  A 8  si mil arl y  n ot e d  t h e y c o ul d  b e  
r e mi n d e d if t h er e w er e  u n c h e c k e d- o f  t as ks i n t h eir pl a ns  t o r e visit. 

5. 2  R Q  2:  I m p a ct of  d o m ai n- s p e ci f c  f e at u r e s  o n  
T M P  p r a cti c e s  

I n r es p o ns e t o R Q 2,  w e  o bs er v e d  t h at t h e d o m ai n-s p e ci f c  f e at ur es 
( e. g., r e mi n d ers, s o ur c e  i nt e gr ati o n, s n o o zi n g)  pr o vi d e d  s o m e  n o v el  
i nt er a cti o ns f or t h e p arti ci p a nts.  H o w e v er,  t h e a p p’s  fr a mi n g of  
t h e pl a n  b ei n g  f or a  s p e ci f c  d a y  a n d  o nl y  pr o vi di n g  a  d ail y  vi e w  
hi n d er e d  s o m e  p arti ci p a nts.  T h e  f e at ur es als o  e n c o ur a g e d  s o m e  
p arti ci p a nts  t o st art  or  e x p a n d  t h e us e  of  e f e cti v e  T M P  pr a cti c es.  

We  i n cl u d e d d o m ai n-s p e ci f c  el e m e nts  i n t h e Pl a n  a p p  li k e c h e c k-
b o x es,  f or m att e d ti m es, s n o o zi n g  of  pl a n  it e ms t o t h e n e xt  d a y,  
a d di n g  r e mi n d ers t o s p e ci f c  it e ms, i nt e gr ati o n of  t hir d- p art y s o ur c es  
t o i ns ert t as ks or  e v e nts  fr o m wit hi n  t h e a p p  dir e ctl y,  a n d  a  d ail y  
fr a mi n g of  t h e t e xt e ntr y.  S n o o zi n g  a n d  i n-li n e r e mi n d ers, i n p ar -
ti c ul ar, i ntr o d u c e d n e w  i nt er a cti o ns t h at p arti ci p a nts  f o u n d n o v el  
or  us e d  i n u n a nti ci p at e d  w a ys.  Fi g ur e  3  pr o vi d es  a n  a g gr e g at e d  
o v er vi e w  of  h o w  m u c h  e a c h  of  t h es e f e at ur es w er e  us e d  p er  d a y  
a cr oss  t h e d ur ati o n  of  t h e st u d y.  

5. 2. 1  S n o o zi n g  a  t as k. T h e  s n o o z e  f e at ur e all o w e d  us ers  t o m o v e  a  
li n e i n t h e pl a n  t o t h e n e xt  d a y’s  pl a n  wit h  a  si n gl e  t a p. W hil e  t his 
w as  r el ati v el y tri vi al t o i m pl e m e nt a n d  h a p p e ns  a ut o m ati c all y  i n 
m ost  t as k list m a n a g ers  w h er e  u n c o m pl et e d  t as ks d o n’t  dis a p p e ar  
or  s h o w  u p  r e d w h e n  t h e y ar e  o v er d u e,  t his i nt er a cti o n h a d  m or e  i m-
p a ct  o n  us ers  t h a n w e  a nti ci p at e d.  M a ki n g  t h e b e h a vi or  a n  e x pli cit  
a cti o n  ( gi vi n g it a  d e di c at e d  b utt o n)  m e a nt  t h at p arti ci p a nts  f o u n d 
t h e ms el v es m or e  a w ar e  of  w h e n  t h e y w er e  d oi n g  it ( A 7, 8, B 4, 8) a n d  
als o  w hi c h  ki n ds  of  t as ks t h e y w er e  d el a yi n g  or  t a ki n g l o n g er t h a n 
e x p e ct e d  t o f nis h  ( A 7, 8, B 4). A 7  f elt t h e s n o o z e  f e at ur e pr o vi d e d  
s o m e  v ali d ati o n  f or t h eir e xisti n g  pl a n ni n g  b e h a vi ors  b e c a us e  it, 
“al m ost  p ut  a  n a m e  t o w h at  I d o  i n m y  h e a d  as  w ell  . . . t h e s n o o z e 
b utt o n  j ust m a k es  m e  n ot  f e el g uilt y .” F urt h er,  A 3  c o m m e nt e d  t h at 
t h e e as e  of  us e  of  t h e f e at ur e c h a n g e d  t h eir pl a n ni n g  pr o c ess  b y  
e x p a n di n g  t h e s c o p e  of  t h e t y p es of  it e ms t h e y pl a n  t o i n cl u d e m or e  
f e xi bl e,  p ers o n al  t as ks li k e dis h es  t h at oft e n  n e e d e d  t o b e  d el a y e d.  
S n o o zi n g  als o  h el p e d  p arti ci p a nts  c o p e  wit h  f e eli n g o v er w h el m e d  
m or e  e f e cti v el y  b e c a us e  it w as  f u n cti o n all y e as y  t o m o v e  l o w er 
pri orit y  t as ks o f  of  t h e c urr e nt  d a y’s  pl a n  ( B 1, 8, 1 0). Alt h o u g h  pr o -
cr asti n ati o n  is n ot  c o nsi d er e d  a  “ g o o d” ti m e m a n a g e m e nt  pr a cti c e,  
o ur  p arti ci p a nts’  s n o o zi n g  d e m o nstr at e d  t h at m a ki n g  t h e a cti o n  
m or e  e x pli cit  c o ul d  pr o m pt  r e f e cti o n o n  w h y  it w as  o c c urri n g  a n d  
m a k e  r e visi n g a  pl a n  f e el m or e  a c c e pt a bl e.  

A d diti o n all y,  w e  s a w  s o m e  us ers  a p pr o pri at e  f e at ur es i n u n e x -
p e ct e d  w a ys.  O n e  us er  ( A 1) h e a vil y  us e d  t h e s n o o zi n g  f e at ur e t o 
m ai nt ai n  a  g e n er al  t as k list. R at h er  t h a n o nl y  list t as ks r el e v a nt 
f or t h e c urr e nt  d a y,  t h e y w o ul d  list e v er yt hi n g  t h e y n e e d e d  t o d o  
f or t h e f or es e e a bl e f ut ur e a n d  t h e n s n o o z e  a n y  i n c o m pl et e it e ms 
t o t h e n e xt  d a y  u ntil  t h e y w er e  e v e nt u all y  c o m pl et e d.  I n ess e n c e,  
t h e y r e cr e at e d t h e t y pi c al i nt er a cti o n p att er n  wit h  t as k lists w h er e  
t h e list r e m ai ns st ati c  u ntil  it e ms ar e  c o m pl et e.  A n ot h er  p arti ci p a nt  
( A 9) us e d  r e mi n d ers t o cr e at e  a  s e c o n d ar y  t as k list. T h e y  a d d e d  
r e mi n d ers t o a n y  t as ks t h at n e e d e d  t o h a p p e n  d uri n g  a  p arti c ul ar  
ti m e (i n t h eir c as e,  aft er  cl ass es,  b ut  b ef or e  it g ot  t o o l at e) a n d  s et  

t h e m f or t h e b e gi n ni n g  of  t his ti m e. T h e n,  i nst e a d of  r ef erri n g t o 
t h e pl a n  dir e ctl y,  t h e y r ef err e d t o t h eir p h o n e’s  l o c k s cr e e n  w h er e  
t h e r e mi n d er n oti f c ati o ns  h a d  a p p e ar e d  a n d  “ c h e c k e d o f ”  it e ms as  
t h e y c o m pl et e d  t h e m b y  dis missi n g  t h e n oti f c ati o ns.  

5. 2. 2  I nt e gr ati o n of  s o urc es. R e vi e wi n g  u p c o mi n g  t as ks a n d  e v e nts  
a n d  tr a nsf erri n g t h e m t o a  pl a n  is a  criti c al  p art  of  m a n y  p e o pl e’s  
pl a n ni n g  e f orts  [2 9 ]. T h er ef or e,  i nt e gr ati o n wit h  t hir d- p art y a p -
pli c ati o ns  ( e. g., G o o gl e  T as ks,  p h o n e  c al e n d ar,  a n d  C a n v as)  w as  a  
si g ni f c a nt  f o c us i n t h e d esi g n  of  Pl a n . U nf ort u n at el y,  iss u es wit h  t h e 
C a n v as  A PI  at  o ur  u ni v ersit y  pr e v e nt e d  t h e f e at ur e fr o m w or ki n g  
e f e cti v el y  d uri n g  all  of  P h as e  1  a n d  m ost  of  P h as e  2.  T his  w as  dis a p -
p oi nti n g  as  m a n y  p arti ci p a nts  ( 1 5 of  t h e 2 3  i nt er vi e w e d) d es cri b e d  
t his f e at ur e as  o n e  t h at w o ul d  b e  us ef ul  t o t h e m, a n d  t h os e w h o  
w er e  a bl e  t o us e  it at  t h e e n d  of  P h as e  2  f elt it di d  m a k e  pl a n ni n g  
e asi er  ( B 2, 3, 5, 8). A m o n g  ot h er  i nt e gr ati o ns, i m p orti n g t as ks fr o m 
t h e p h o n e’s  n ati v e  c al e n d ar  w as  m ost  c o m m o n  a n d  p arti ci p a nts  
n ot e d  it h el p e d  m a k e  pl a n ni n g  e asi er  ( A 3, 6- 9, B 2, 5, 8, 9), m or e  or g a -
ni z e d  ( A 7, 9) or  r e d u c e d t h eir n e e d  f or c h e c ki n g  t h e ori gi n al  s o ur c es  
w h e n  pl a n ni n g  ( A 1, 6, B 5). T h e  pri m ar y  f e e d b a c k a b o ut  t h e s o ur c e  
i nt e gr ati o n w as  as ki n g  f or a d diti o n al  s o ur c es  or  m or e  C a n v as  d at a  
t o b e  i m p ort e d. 

5. 2. 3  S p e cif yi n g  a  ti m e f or t as ks. I nt er esti n gl y, a  n u m b er  of  p arti c -
i p a nts r e p ort e d a d di n g  s p e ci f c  ti m es t o t as ks m or e  fr e q u e ntl y wit h  
t h e pr ot ot y p e  t h a n t h e y h a d  pri or  t o usi n g  t h e pr ot ot y p e  d u e  t o t h e 
e as e  wit h  w hi c h  t h e y c o ul d  b e  a d d e d  eit h er  wit h  t h e ti m e pi c k er  or  
m a n u all y  a n d  t h e n a ut o-f or m att e d  ( A 3, 7, 9, B 1, 5, 8). B 1  f o u n d t h at it 
h el p e d  t h e m g o  t o t h e g y m  m or e  oft e n:  “I n e v er  us e d  t o p ut  a  ti m e 
f or e v er yt hi n g  . . . I us u all y  c a n  o nl y  g o  [t o t h e g y m]  i n t h e m or ni n g,  or  
I l os e m oti v ati o n.  B ut  wit h  t h e a p p,  I’ v e b e e n  p utti n g  a  ti m e f or m e  t o 
g o  a n d  t h e n s a yi n g, o k a y,  I act u all y  d o  h a v e  e n o u g h  ti m e t o d a y t o g o  
d o  it.” Ot h ers  n ot e d  t h at t h e y f elt t h eir ti m e m a n a g e m e nt  g e n er all y  
i m pr o v e d ( B 5), t h e y st art e d  pl a n ni n g  wit h  m or e  d et ail  ( A 3, 5, 7, 9, B 8), 
w er e  m or e  a w ar e  of  h o w  l o n g t as ks t o o k ( A 1), a n d  w er e  b ett er  a bl e  
t o a v oi d  distr a cti o ns  ( A 8) as  a  r es ult of  i n c or p or ati n g ti m es i nt o 
t h eir pl a ns  m or e  c o nsist e ntl y.  

5. 2. 4  A d di n g  a  r e mi n d er. A  f e w p arti ci p a nts  als o  m e nti o n e d  t h at 
t h e e as e  of  a d di n g  a  r e mi n d er t o a  pl a n  it e m l e d t h e m t o d o  it m or e  
oft e n  a n d  als o  h el p e d  t o k e e p  t h e m o n  t as k. A 1 1  pr e vi o usl y  us e d  a  
p a p er  pl a n n er  a n d  w o ul d  s o m eti m es  s et  r e mi n d ers o n  t h eir p h o n e  
f or t as ks, b ut  n ot e d,  “ . . . b ei n g  a bl e  t o s et a  r e mi n d er s u p er e asil y  w as  
a n  a d v a nt a g e  b e c a us e  h a vi n g  t o g o  t hr o u g h t h e e xtr a  st e p of  y o u  k n o w,  
m o vi n g  fr o m m y  p h ysic al  pl a n n er  t o m y  p h o n e  t o s et t h at al ar m  . . . is 
j ust a n  e xtr a  st e p t h at s o m eti m es I f or g et a b o ut  or  j ust a m  t o o l a z y 
t o d o.  S o  h a vi n g  t h at b uilt-i n  w as  d e f nit el y  a n  a d v a nt a g e. ” A 8  als o  
b e g a n  usi n g  r e mi n d ers wit h  t as ks aft er  usi n g  a  w or d  pr o c essi n g  
d o c u m e nt  pr e vi o usl y  a n d  f o u n d it m a d e  a  l ar g e i m p a ct t h at t h e y 
s ai d  t h e y w o ul d  f n d  a n ot h er  a p pli c ati o n  t o pr o vi d e  r e mi n d ers if 
t h e y h a d  t o st o p  usi n g  t h e pr ot ot y p e.  

5. 2. 5  S c o p e  of  pl a n ni n g.  W hil e  t h e d o m ai n-s p e ci f c  i nt er a cti o ns 
wit h  pl a n  it e ms w er e  n e arl y  u ni v ers all y  a p pr e ci at e d,  t h e pl a n  s c o p e  
e nf or c e d  b y  t h e i nt erf a c e w as  s o m e w h at  di visi v e  f or us ers.  T h e  
pri m ar y  i nt erf a c e of  Pl a n  is a  si n gl e  t e xt b o x  l a b el e d wit h  a  d at e  -
i n di c ati n g t h at t h e pl a n  is f or o n e  p arti c ul ar  d a y.  Pl a ns  fr o m d a ys  
b ef or e  or  aft er  t h at d at e  c a n  b e  vi e w e d  b y  n a vi g ati n g  wit h  arr o ws  at  
t h e t o p, b ut  o nl y  o n e  d a y  at  a  ti m e a n d  t h e i nt erf a c e will  o nl y  e v er  
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Fi g u r e  3:  A  h e at m a p  s h o wi n g  a g g r e g at e  p a rti ci p a nt  u s a g e  of  f e at u r e s  i n t h e p r ot ot y p e  o v e r  t h e d u r ati o n  of  P h a s e  2  ( M a r c h 1 8  -
M a y  3).  E a c h  a cti o n  h a s  it s o w n  r o w,  wit h  a n  a g g r e g at e  r o w  b el o w  t h e i n di vi d u al f e at u r e s,  a n d  a  f n al  r o w  s h o wi n g  h o w  m a n y  
u s e r s  u s e d  a n y  a cti o n  o n  t h at gi v e n  d a y  f o r  c o m p a ri s o n.  W e e k e n d s  a r e  s e p a r at e d  f r o m  w e e k d a y s  b y  v e rti c al  li n e s. T h e  d r o p  i n 
u s a g e  o n  w e e k e n d s  i s p a rti c ul a rl y  cl e a r.  P a rti ci p a nt s  di d  n ot  st a rt  all  o n  t h e s a m e  d a y  s o  i n c r e a s e s i n t h e f r st  7- 1 0  d a y s  m a y  b e  
a rti f ci al.  

all o w  o n e  pl a n  t o b e  vi e w e d  at  o n c e.  S o m e  p arti ci p a nts  f elt t his w as  
a  str e n gt h  of  t h e a p pli c ati o n  b e c a us e  it k e pt  t h e m f o c us e d o n  t h e 
d a y  at  h a n d  or  m a d e  t hi n gs l ess o v er w h el mi n g  ( A 3, 6, 8, B 1, 7, 8, 1 0). 
S e v er al  ot h ers  n ot e d  t h at t h e d esi g n  m a d e  it di f c ult  t o r ef er t o 
pr e vi o us  d a ys  or  t hi n k a b o ut  h o w  t h eir ti m e t o w or k  o n  t as ks c o ul d  
b e  all o c at e d  o v er  m ulti pl e  d a ys  as  t h e y w er e  a c c ust o m e d  t o d oi n g  
( A 1, 4, 6- 8, B 5, 6, 9, 1 1). A 6  n ot e d  t h at i n r es p o ns e t o t his t h e y, “ . . . pr ett y  
m uc h  c h a n g e d  e v er yt hi n g  t o d ail y  pl a n ni n g  . . . d ail y  pl a n ni n g  i nst e a d 
of  w e e kl y .” A  c o m m o n  s u g g esti o n,  e v e n  fr o m t h os e w h o  pr ef err e d  
a  si n gl e- d a y  vi e w,  w as  t o i n cl u d e a  m ulti- d a y  or  w e e kl y  vi e w  of  
pl a ns  t o ai d  us ers  i n c o nsi d eri n g  t h e br o a d er  c o nt e xt  of  t h e w e e k.  

5. 3  R Q  3:  E n g a g e m e nt  wit h  a  pl a n ni n g  t o ol o v e r  
a n  e xt e n d e d  p e ri o d  

We  o bs er v e d  t h at p arti ci p a nts  h a d  p ers o n al  c h oi c es  a n d  “r ul es” t h at 
i n f u e n c e d t h eir e n g a g e m e nt  wit h  ti m e m a n a g e m e nt  pl a n ni n g  a n d  
a n y  s u p p orti n g  t o ols. I n p arti c ul ar,  w e  f o u n d t h at t h e c o nt e xt  of  t h e 
a p pli c ati o n  ( m o bil e a n d  di git al)  a n d  t h e i nt er a cti o ns us ers  h a d  us e d  
pr e vi o usl y  i m p a ct e d t h eir willi n g n ess  t o a d o pt  a  T M P  t o ol m or e  
t h a n w e  e x p e ct e d.  T h eir  us a g e  als o  v ari e d  at  t h e l o w er, d a y-t o- d a y  
l e v el b as e d  o n  c o m pl e x  c ost/ b e n e ft  a n al ys es.  

5. 3. 1  A d o pti n g  a  t o ol w as  m or e  a b o ut  c o m p ati bilit y  t h a n f u n cti o n-
alit y.  T h e  t o ol pr o vi d e d  a  v ari e d  e x p eri e n c e  f or p arti ci p a nts  c o n -
c er ni n g  f a ct ors s u c h  as  a v ail a bilit y,  p er c ei v e d  fr e e d o m, a n d  e v e n  
s elf-i m a g e.  W hil e  m a n y  us ers  f elt h a vi n g  Pl a n  o n  t h eir p h o n e  m a d e  
b ot h  t h e a cti vit y  of  pl a n ni n g  a n d  t h eir a ct u al  pl a ns  m or e  a c c essi bl e  
( A 3, 5, 8, 9, 1 1, B 1, 2, 7), ot h ers  di d  n ot.  T h es e  p arti ci p a nts  r e m ar k e d 
t h at t h e y d o n’t  r ef er t o t h eir p h o n e  as  oft e n  as  t h e y w a nt  t o r ef er 
t o t h eir pl a ns  ( A 1, 2), d o n’t  r el y o n  it f or n oti f c ati o ns  ( A 2), or  a c -
ti v el y tr y t o pr e v e nt  us a g e  w h e n  w or ki n g  o n  t as ks d uri n g  t h e d a y  
( A 1, 2, B 4, 1 0). B 4  e x pl ai n e d  pr e v e nti n g  s m art p h o n e  us a g e  wit h,  “I 
t hi n k m y  o n e  iss u e wit h  m a ki n g  pl a ns  o n  m y  p h o n e  . . . h as  b e e n  I li k e 
t o i nt er act wit h  t e c h n ol o g y as  littl e as  p ossi bl e  b e c a us e  I t e n d t o g et  
v er y  e asil y  distr act e d  o n  t h er e.” B 1 0  si mil arl y  f o u n d it c h all e n gi n g  
t o us e  Pl a n  c o nsist e ntl y  b e c a us e  t h e y w o ul d  l e a v e t h eir p h o n e  i n 
a n ot h er  r o o m w h e n  w or ki n g  o n  h o m e w or k.  A d diti o n all y,  ot h ers  
f elt t h e m ulti pl e  st e ps  t o o p e n  a n  a p pli c ati o n  o n  t h eir p h o n e  w as  a n  
i nf eri or e x p eri e n c e  t o vi e wi n g  a  sti c k y  n ot e  or  ot h er  p a p er  v ersi o ns  
i m m e di at el y visi bl e  o n  t h eir d es k  ( A 1, 2, 5, B 6). 

A n ot h er  n u a n c e d  di m e nsi o n  w as  si m pl y  t h at t h e a p pli c ati o n  is 
a  d e di c at e d  ti m e m a n a g e m e nt  t o ol. B 2  f elt t his w as  a  b arri er  f or 
t h e m b e c a us e,  “a n y  pi e c e  of  s oft w ar e h as  a  visi o n  t h at t h e s oft w ar e 
d e v el o p er  w a nts  y o u  t o us e  it i n t h at w a y  . . . s o w h e n  I’ m i n Pl a n,  a n d  
I w a nt  t o a d d  a  n e w  gr o c er y  list, m y  br ai n  is e x p e cti n g  t h e a p p  t o 
h a v e  a  pl ac e  f or t h at b e c a us e  t h at’s h o w  a p ps  w or k. ” T h e y  c o ntr ast e d  
t his e x p eri e n c e  t o a  n ot e b o o k,  w hi c h  d o es  n ot  h a v e  a n  “ o pi ni o n” 
a b o ut  h o w  it s h o ul d  b e  us e d,  “it’s j ust a  p a p er,  y o u  k n o w,  t h er e’s 
n ot hi n g  i n t h er e. T h er e’s  n o  i nt e nt b e hi n d  it.” A d diti o n all y,  A 2  w as  
h esit a nt  t o a d o pt  a  pl a n ni n g  a p pli c ati o n  l o n g-t er m b e c a us e  t h e y 
di d n’t  f e el li k e t h e y w er e  r e all y s eri o us  a b o ut  ti m e m a n a g e m e nt.  
I n ot h er  w or ds,  h a vi n g  a  d e di c at e d  a p pli c ati o n  i m pli e d t h at ti m e 
m a n a g e m e nt  w as  s o m et hi n g  t h e y n e e d e d  s u p p ort  wit h  or  w as  a n  
i nt e gr al p art  of  t h eir lif e w hi c h  f elt at  o d ds  wit h  t h eir s elf-i m a g e.  
Si mil arl y,  ot h ers  n ot e d  t h at t h e y h a v e  a  “ g o o d m e m or y”,  ar e  n ot  a  
“ pl a n ni n g p ers o n,”  or  ar e n’t  a  “t e c h p ers o n”  as  r e as o ns t h e y di d n’t  
f e el t h e a p pli c ati o n  w as  a n  e x c ell e nt  ft  f or t h e m ( B 1 0, 1 1). T his  w as  
i nt er esti n g a n d  s o m e w h at  s ur prisi n g,  as  t his w as  a  v ol u nt ar y  ti m e 
m a n a g e m e nt  pl a n ni n g  st u d y,  a n d  it w as  a d v ertis e d  as  s u c h.  Yet,  
d es pit e  t h e si mil ariti es  t o a  “ n ot es” a p p,  t h e d o m ai n-s p e ci f c  fr a mi n g 
of  Pl a n  s e e m e d  t o b e  e n o u g h  t o l e a d t o a n  a v ersi o n.  C o n v ers el y,  
s o m e  p arti ci p a nts  n ot e d  t h at t h e y mi g ht  pr ef er  t o us e  Pl a n  b e c a us e  
t h e y v al u e d  t h e e n vir o n m e nt  a n d  disli k e d  w asti n g  p a p er  ( A 1, B 5, 8). 

5. 3. 2  N u a n c es  i n i nt er a cti o ns wit h  pl a ns.  T h er e  w er e  di f er e n c es  i n 
h o w  p e o pl e  us e d  t h eir pl a ns  o n c e  t h e y w er e  cr e at e d.  S o m e  p arti ci -
p a nts  st at e d  t h at t h e y di d  n ot  r ef er t o t h eir pl a ns  d uri n g  t h e d a y,  
or  if t h e y di d  it w as  i nfr e q u e nt ( A 2, 4, 7, 8, B 2). W hil e  s o m eti m es  t his 
w as  d u e  t o si m pl y  f or g etti n g, m ost  f elt it w as n’t  n e c ess ar y  b e c a us e  
t h e y c o ul d  r e m e m b er w h at  t h e y h a d  pl a n n e d  ( A 2, 4, 7, B 2). T h e  v al u e  
of  pl a n ni n g  w as  pri m aril y  t h e m e nt al  e x er cis e  of  d et er mi ni n g  t h eir 
t as ks or  s c h e d ul e  f or t h e d a y.  F or  ot h ers,  t h e pl a n  s er v e d  as  a  g ui d e  
t hr o u g h o ut t h e d a y.  T h e y  w o ul d  c h e c k  o f  t as ks as  t h e y w er e  c o m -
pl et e d  ( A 1, 3, 6, B 7, 9, 1 0), a d d  n e w  it e ms ( B 9), r e vis e t h e ti m e of  e v e nts  
or  t as ks as  n e e d e d  ( A 9, B 1, 9), a n d  c o nti n u all y  r ef er b a c k  t o s e e  w h at  
t h e y s h o ul d  b e  d oi n g  n e xt  ( A 3, 6, B 1, 8, 9). 

5. 3. 3  D ail y  pl a n ni n g  d o es  n ot  h a p p e n  d ail y.  F or  n e arl y  all  p arti c -
i p a nts a cr oss  P h as e  1  a n d  P h as e  2,  t h er e w as  a n  i niti al b urst  of  
us a g e  as  us ers  i nst all e d a n d  e x p eri m e nt e d  wit h  t h e f e at ur es. T h eir  
pr ot ot y p e  us a g e  t h e n d e cli n e d  a n d  s ettl e d  o n  a  c o nsist e nt,  al b eit  
a c y cli c,  l e v el of  us e.  P arti c ul ar  d a ys  of  t h e w e e k  a n d  e v e n  ti m es of  
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t h e s e m est er  ( c o nsi d er a p pr o a c hi n g  f n als  vs.  aft er  f n als)  i n f u e n c e d 
h o w  p arti ci p a nts  us e d  t h e pr ot ot y p e  or  w h et h er  or  n ot  t h e y us e d  
it. Si mil ar  t o L u n d  &  Wi es e’s  st u d y  of  T M P  pr a cti c es  of  gr a d u at e  
st u d e nts  [2 9 ], w e  o bs er v e d  t h at n o n e  of  o ur  p arti ci p a nts  e n g a g e d  
i n pl a n ni n g  e v er y  d a y.  F or  m ost,  pl a n ni n g  w as  a  str at e g y  f or c o p -
i n g wit h  a d diti o n al  b us y n ess  as  n e e d e d  r at h er t h a n a  d ail y  h a bit.  
C h o osi n g  t o pl a n  ( or n ot)  v ari e d  wit h  w or kl o a d,  t h e p arti ci p a nt’s  
m o o d,  t h e d a y  of  t h e w e e k,  a n d  t h e t y p e of  t as ks t h e y h a d.  

We  o bs er v e d  t hr e e m ai n  p att er ns  of  us e  a m o n g  o ur  p arti ci p a nts:  

( 1) E x p eri m e nt ati o n,  t h e n a b a n d o n m e nt:  P arti ci p a nts  w h o  bri e f y  
e x p eri m e nt e d  wit h  t h e pr ot ot y p e,  b ut  ulti m at el y  o nl y  pl a n n e d  
o n c e  or  t wi c e ( A 9, 1 0, 1 2, B 0 6, 1 1).  T w o  p arti ci p a nts  f o u n d t h e 
t o ol us ef ul;  h o w e v er,  a b a n d o n e d  it d u e  t o e xt er n al  f a ct ors a n d  
a  l a c k of  e x p eri e n c e  wit h  pl a n ni n g  ( A 9, 1 0). T w o  p arti ci p a nts  
i nt e nti o n all y a b a n d o n e d  t h e pr ot ot y p e  aft er  t h e frst  f e w 
d a ys,  wit h  n o  i nt e nti o n of  r et ur ni n g ( B 6, 1 1). H o w e v er,  b ot h  
f elt c o n f d e nt  i n t h eir a bilit y  t o c o m pl et e  t as ks o n  ti m e a n d  
pl a n ni n g  f elt u n n e c ess ar y  t o t h e m. Fi n all y,  A 1 2  is i n cl u d e d 
i n t his gr o u p,  alt h o u g h  ( as pr e vi o usl y  n ot e d)  t h eir d at a  w as  
l ar g el y r e m o v e d fr o m a n al ysis  d u e  t o t h e a p p ar e nt  f alsi f c a-
ti o n of  t h eir us a g e.  H o w e v er,  t h e l o gs s h o w  t h at t h e y us e d  
t h e pr ot ot y p e  o n  t h e frst  a n d  l ast d a ys  of  t h e st u d y  - l ar g el y 
i n li n e wit h  t his gr o u p’s  g e n er al  p att er n  of  e x p eri m e nt ati o n  
a n d  q ui c k  a b a n d o n m e nt.  

( 2) C o nsist e nt,  ( n e arl y) e v er y d a y  us e:  P arti ci p a nts  w h o  e n g a g e d  
i n pl a n ni n g  wit h  t h e pr ot ot y p e  c o nsist e ntl y  t hr o u g h o ut t h e 
st u d y  ( A 1, 3, 4, 6- 8, B 1, 9). F or  b ot h  t his gr o u p  a n d  t h e n e xt,  it 
w as  di f c ult  t o a c c ur at el y  gr o u p  p arti ci p a nts  fr o m P h as e  1  
si n c e  t h e y o nl y  us e d  t h e pr ot ot y p e  f or 1  f ull w e e k.  We  c at e -
g ori z e d  t h e p arti ci p a nts  as  c o nsist e nt  us ers  if t h eir us a g e  l o gs 
a n d  pl a n  e x p orts  c o n fr m e d  t h e y cr e at e d  a  pl a n  f or e v er y  d a y,  
e x cl u di n g  u p  t o t w o c o ns e c uti v e  d a ys  f or t h e w e e k e n d.  T his  
a p pr o a c h  h as  o b vi o us  w e a k n ess es,  m ost  cl e arl y  ill ustr at e d 
b y  t h e f a ct t h at t h e us a g e  fr o m P h as e  2  o v er  m ulti pl e  w e e ks  
r e v e als t h at a  p arti ci p a nt  mi g ht  us e  t h e a p pli c ati o n  c o nsis -
t e ntl y f or t h e frst  w e e k  a n d  t h e n s ettl e  i nt o a  l ess fr e q u e nt 
p att er n  of  us e  ( e. g., B 2  or  B 1 0).  S u bs e q u e ntl y,  t h e n u m b er  
of  p arti ci p a nts  i n P h as e  1  r e pr es e nt e d i n t his gr o u p  is li k el y 
i n f at e d. All  p arti ci p a nts  i n t his c at e g or y  h a d  s o m e  pri or  
pl a n ni n g  pr a cti c e,  g e n er all y  a  c o n cr et e  pr a cti c e  of  cr e ati n g  a  
d ail y  t as k list or  s c h e d ul e.  Alt h o u g h  e v er y o n e  i n t his gr o u p  
f o u n d us e  i n t h e pr ot ot y p e,  n ot  all  i nt e n d e d t o c o nti n u e  us -
i n g it f oll o wi n g t h e st u d y.  N ot a bl y,  A 1, 4, 7  s p e ci f c all y  s ai d  
t h e y di d  n ot  i nt e n d t o us e  it a g ai n  i n a n y  c a p a cit y  b e c a us e  
t h e y pr ef err e d  t h eir pri or  m et h o ds.  H o w e v er,  s o m e  i nt e n d e d 
t o us e  it c o nsist e ntl y  as  t h eir pri m ar y  pl a n ni n g  t o ol ( B 1, 9), 
w hil e  ot h ers  d es cri b e d  w a ys  t h e y w o ul d  us e  it i n s p e ci f c  
sit u ati o ns  or  i n t a n d e m wit h  ot h er  t o ols t h e y w er e  alr e a d y  
usi n g  ( A 3, 6, 8). 

( 3) O f  a n d  o n  as  n e e d e d:  P arti ci p a nts  w h o  us e d  t h e pr ot ot y p e  
o f  a n d  o n  as  n e e d e d  ( A 2, 5, 1 1, B 2- 5, 7, 8, 1 0).  T h es e  p arti ci -
p a nts  pl a n n e d  s e mi-r e g ul arl y,  b ut  n ot  e v er y  d a y  or  e v e n  i n a  
c o nsist e nt  p att er n.  S o m e  di d  n ot  o p e n  t h e a p pli c ati o n  f or s e v -
er al  d a ys  or  m er el y  r e vi e w e d it wit h o ut  cr e ati n g  a  pl a n,  b ut  
t h e n st art e d  usi n g  it a g ai n  t h e f oll o wi n g w e e k  wit h  d et ail e d  
pl a ns.  B 4  h a d  a n  i nt er esti n g p att er n  w h er e  t h e y c o nsist e ntl y  

cr e at e d  d et ail e d  pl a ns  i n t hr e e- d a y c h u n ks.  T h es e  c h u n ks  
w er e  al w a ys  c o ns e c uti v e  w e e k d a ys,  a n d  t h e n us a g e  w o ul d  
dr o p  o f  f or 3- 4  d a ys  u ntil  t h e n e xt  s pi k e.  

5. 3. 4  P ers o n al  ‘r ul es’ f or pl a n ni n g.  P arti ci p a nts  als o  e x pl ai n e d  dif -
f er e nt p ers o n al  “r ul es” t h at t h e y f oll o w w hil e  pl a n ni n g.  W hil e  t h es e 
v ari e d  fr o m p ers o n  t o p ers o n,  t h e m ost  c o m m o n  “r ul e” w as  t h at 
p arti ci p a nts  w o ul d  g e n er all y  n ot  pl a n  o n  w e e k e n ds  or  h oli d a ys  
( A 3, 5, 7, B 1, 2, 4, 9). S o m e  p arti ci p a nts  f elt pl a n ni n g  w as n’t  w ort h  t h e 
ti m e si n c e  t h e y h a d  s o  littl e t o d o  o n  w e e k e n ds  ( A 5, 7, B 2, 9). S o m e  
p arti ci p a nts  i nt e nti o n all y r esist e d pl a n ni n g  b e c a us e  t h e a ct  of  pl a n -
ni n g  m a d e  t h e pl a n n e d  it e ms f e el m or e  f or m al or  m a d e  t h e d a y  
f e el li k e it w as  a  w or k- d a y  r at h er t h a n a  d a y  o f  ( A 3, B 1, 2, 4, 9). B 9  
e x pl ai n e d  t his, “it al m ost  f e els li k e I’ m ki n d  of  str essi n g m ys elf  o ut  
. . . w h e n  I d o n’t  n e e d  t o a n d  h a vi n g  t h at ti m e t o j ust ki n d  of  t a k e a  
br e at h er  a n d  r el a x . . . t h e c h oic e  t o n ot  sc h e d ul e is al m ost  a  w a y  t o 
gi v e  m ys elf  a  br e a k. ” Si mil arl y,  s o m e  p arti ci p a nts  a v oi d e d  e x pli citl y  
pl a n ni n g  p ers o n al  t as ks e v e n  o n  w e e k d a ys  b e c a us e  t h e y di d  n ot  
w a nt  t h e t as ks t o f e el li k e s o m et hi n g  t h e y w er e  o bli g at e d  t o d o  
r at h er t h a n s o m et hi n g  t h e y w a nt e d  t o d o  ( B 2, 4). 

T h e  n u m b er  of  t as ks f or a  gi v e n  d a y  or  t h eir g e n er al  di f c ult y  
f or t h e n e ar  f ut ur e als o  c o m m o nl y  pr o m pt e d  p arti ci p a nts  t o pl a n.  
Pl a n ni n g  i n t h es e c as es  h el p e d  t h e m r e m e m b er w h at  t h e y h a d  t o 
d o  ( A 3, B 3, 4, 7, 8, 1 0), st art  w or ki n g  o n  t as ks e arl y,  or  esti m at e  t h e 
ti m e n e e d e d  f or e a c h  t as k ( B 4, 5, 8, 1 0). B 8,  f or e x a m pl e,  i n cr e as e d 
t h eir e n g a g e m e nt  wit h  pl a n ni n g  w h e n  f n als  w er e  a p pr o a c hi n g  
b e c a us e,  “w h e n  a  bi g  e v e nt  is c o mi n g  u p  . . . t h at’s w h e n  I st art t o 
pl a n  o ut  t h or o u g hl y. W h e n  I’ m n oti f e d  or  h a v e  a  r e mi n d er, ‘ o h, y o ur  
t est is t his w e e k’,  t h e n I st art pl a n ni n g  a  littl e bit  m or e  t h or o u g hl y 
t h a n I w o ul d  a  n or m al  w e e k .” P arti ci p a nts  als o  s o m eti m es  c h os e  
t o a v oi d  pl a n ni n g  if t h e y w er e  n ot  f e eli n g pr o d u cti v e  ( B 5), w er e  
o v er w h el m e d  b y  a  p arti c ul arl y  str essf ul  t as k ( B 2, 4, 9), or  f elt t h er e 
w er e n’t  e n o u g h  t as ks d uri n g  t h e d a y  t o pl a n  ar o u n d  t h at t a ki n g t h e 
ti m e t o pl a n  w o ul d  b e  w ort h  it ( B 2, 7). Fi n all y,  s o m e  p arti ci p a nts  
w o ul d  pl a n  f or m ulti pl e  d a ys  or  e v e n  a  w e e k  i n t h e f ut ur e, s o  t h eir 
us a g e  w as  c o n c e ntr at e d  o n  a  p arti c ul ar  d a y  of  t h e w e e k  a n d  m u c h  
li g ht er o n  ot h er  d a ys  ( A 4, 6, B 9). 

6  DI S C U S SI O N  

I n t his w or k,  w e  i n v esti g at e d t h e ti m e m a n a g e m e nt  pr a cti c es  of  
st u d e nts  w h o  us e  u nstr u ct ur e d  n ot e-t a ki n g  t o ols wit h  t h e pr ot ot y p e  
Pl a n . R e vi e wi n g  p arti ci p a nts’  c o m m e nts  a b o ut  t h eir e x p eri e n c es  i n 
i nt er vi e ws a n d  t h eir us a g e  a n d  t h e pl a ns  fr o m a p pli c ati o n  l o gs pr o -
vi d e  i nsi g ht i nt o h o w  str u ct ur e  a n d  f e at ur es c o ul d  i m p a ct p e o pl e’s  
pl a n ni n g  b e h a vi ors,  f ut ur e o p p ort u niti es  f or t h es e d esi g n  d e cisi o ns  
t o s u p p ort  us ers’  i nt er est i n i m pr o vi n g b e h a vi ors,  a n d  h o w  l a psi n g 
c a n  b e  b ett er  s u p p ort e d.  

6. 1  “ U n ” st r u ct u r e  v s.  c o nt r ol  o v e r  st r u ct u r e  

W hil e  w e  e x pli citl y  d e ci d e d  n ot  t o i m p os e a n y  p arti c ul ar  str u ct ur e  
o n  us ers,  w e  f o u n d t h at, i n f a ct, w e  i m pli citl y di d  b y  d e f ni n g  w h at  
t h e e dit or  r e pr es e nt e d - a si n gl e  d a y’s  pl a n.  B e c a us e  t h e d at e  w as  
list e d at  t h e t o p of  t h e pl a n,  a n d  t h e c al e n d ar  s o ur c e  d at a  w as  ti e d 
t o t h e d at e  of  t h e pl a n  c urr e ntl y  i n t h e e dit or,  p arti ci p a nts  f elt 
o bli g at e d  t o us e  e a c h  i n di vi d u al pl a n  f or a  si n gl e  d a y.  T his  w or k e d  
w ell  f or m ost  a n d  w as  cit e d  as  a n  a d v a nt a g e  b y  s o m e.  H o w e v er,  
it als o  m a d e  t h os e wit h  m ulti- d a y  a p pr o a c h es  t o pl a n ni n g  f e el 
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at  o d ds  wit h  t h e a p pli c ati o n.  I n t his c as e,  o ur  d esi g n  d e cisi o ns  
o v erst e p p e d  w h e n  tr yi n g t o m a k e  pl a n ni n g  e asi er  a n d  r e v e al e d t h at 
m or e  f e xi bilit y  s h o ul d  h a v e  b e e n  a f or d e d.  A  p ot e nti al  r e visi o n 
mi g ht  all o w  us ers  t o titl e t h e t e xt b o x  or  l e a v e t h e a p pli c ati o n  as  a  
c oll e cti o n  of  “ n ot es” r at h er t h a n a  c hr o n ol o gi c al  s e q u e n c e  of  pl a ns.  
H o w e v er,  r e d u ci n g t h e str u ct ur e  i n t his w a y  mi g ht  m a k e  or g a ni zi n g  
or  r ef erri n g b a c k  t o pr e vi o us  pl a ns  m or e  di f c ult.  A n ot h er  o pti o n  
is t o pr o vi d e  a  s e p ar at e  m ulti- d a y  or  w e e kl y  vi e w  w h er e  pl a ns  
c a n  b e  e dit e d  t o g et h er a cr oss  m ulti pl e  d a ys.  T his  is a n  e x a m pl e  of  
t h e di f c ult  d e cisi o ns  d esi g n ers  of  t h es e t o ols m ust  m a k e  w h e n  
b al a n ci n g  f e xi bilit y  a n d  s u p p ort.  

Si mil arl y,  w e  d e ci d e d  t o a v oi d  m a ki n g  i n di vi d u al li n es s e p ar at e  
o bj e cts  i n t h e pl a n.  W hil e  t his m a k es  r e arr a n gi n g it e ms m or e  c o m -
pl e x  (r e q uiri n g c o p y- p asti n g  r at h er t h a n dr a g  a n d  dr o p),  it l e a v es t h e 
t e xt e diti n g  e x p eri e n c e  m or e  n at ur al  a n d  li g ht w ei g ht f or us ers.  T h e  
s a m e  e f e ct  c o ul d  p ot e nti all y  b e  a c hi e v e d  i n t h e f ut ur e b y  pr o vi di n g  
a  s e p ar at e  “ vi e w m o d e”  —  w hi c h  s o m e  p arti ci p a nts  s u g g est e d  —  
t h at c o n v erts  t h e pl a n’s  t e xt i nt o a  s eri es  of  str u ct ur e d,  m a ni p ul a bl e  
o bj e cts.  B as e d  o n  si mil ar  s u g g esti o ns  fr o m us ers  f or t h e o pti o n  t o 
t e m p or aril y c o n v ert  t h eir pl a n  i nt o a  c al e n d ar-t y p e  vi e w,  it s e e ms  
o ur  p arti ci p a nts  w er e  o p e n  t o str u ct ur e  i n g e n er al  as  l o n g as  t h e y 
c o ul d  e asil y  s wit c h  b et w e e n  f e xi bl e  e diti n g  a n d  a  m or e  str u ct ur e d  
vi e wi n g  if n e e d e d.  

Ot h er  f or ms of  str u ct ur e  c o ul d  s u p p ort  p arti ci p a nts  s p e ci f c all y  
i nt er est e d i n i m pr o vi n g t h eir pl a n ni n g  b e h a vi ors.  W hil e  t h e e m pt y  
t e xt b o x  i n Pl a n  w as  i d e al f or t h os e wit h  a  cl e ar  i d e a of  w h at  t h e y 
w a nt e d  t o cr e at e,  ot h ers  str u g gl e d  wit h  i d e ntif yi n g w h at  t as ks 
t o i n cl u d e or  e v e n  w h at  a  pl a n  mi g ht  l o o k li k e. S u p p ort  i n t h e 
f or m of  a  s u g g est e d  t e m pl at e wit h  h o urs  of  t h e d a y  or  s e p ar at e  
s e cti o ns  f or e v e nts  a n d  t as ks t h at us ers  c o ul d  p ast e  i nt o t h eir pl a ns  
mi g ht  h el p  a d dr ess  t h es e sit u ati o ns.  T his  w a y,  t h e a p pli c ati o n  c a n  
pr o vi d e  a d diti o n al  str u ct ur e  wit h o ut  e nf or ci n g  its us e  or  r estri cti n g 
ot h er  a p pr o a c h es.  Us ers  c o ul d  als o  cr e at e  t h eir o w n  t e m pl at es or  
t h e s yst e m  c o ul d  i nf er t h e m o v er  ti m e t o m a k e  usi n g  a  c o nsist e nt  
a p pr o a c h  or  s wit c hi n g  b et w e e n  a  f e w r e c urri n g o n es  e asi er.  

A d diti o n all y,  s u g g esti n g  t e xt li k e C h a n g  et  al.  di d  wit h  t h eir 
t o ol List p a d  [1 1 ] mi g ht  assist  us ers  i n m or e  e asil y  i ns erti n g t h eir 
t as ks fr o m t h e i nt e gr at e d s o ur c es,  or  p ot e nti all y  s u g g est  br o a d er  
c at e g ori es  of  pl a n  it e ms t h at w o ul d  b e  i m p ort a nt t o c o nsi d er  li k e 
u p c o mi n g  assi g n m e nts,  s elf- c ar e  pr a cti c es,  et c.  T his  m e c h a nis m  of  
s u g g esti n g  c o nt e nt  c o ul d  als o  b e  us e d  t o pr o m pt  us ers  t o assi g n  
ti m es t o li n es wit h  i m pli cit ti m es b as e d  o n  t h eir p ositi o n  i n t h e pl a n  
–  a  t as k i n b et w e e n  a n  e v e nt  e n di n g  at  1 1: 0 0  A M  a n d  o n e  at  1 2: 0 0  
P M  mi g ht  h a v e  a  s u g g est e d  st art  ti m e of  1 1: 1 5  A M.  

6. 2  A d v a n ci n g  ti m e m a n a g e m e nt  t o ol s 

W hil e  s o m e  of  t h e f e at ur es i m pl e m e nt e d i n Pl a n  ar e  n ot  ot h er wis e  
a v ail a bl e  i n c o n v e nti o n al  n ot es  a p ps,  t h e y w o ul d  all  b e  r el ati v el y 
e as y  a d diti o ns  t o a n y  s u c h  a p p.  T h e  r es ults pr es e nt e d  i n t his p a p er  
s h e d  li g ht o n  t h e w a ys  p arti ci p a nts  us e d  a n d  a p pr o pri at e d  t h es e 
f e at ur es, a n d  c a n  pr o vi d e  i nsi g ht a n d  d esi g n  r ati o n al e f or d esi g n -
ers  a n d  r es e ar c h ers w h o  ar e  l o o ki n g t o i nt e gr at e t h es e f e at ur es 
i nt o t h eir o w n  t o ols. F urt h er m or e,  t h e f e at ur es t h e ms el v es pr o vi d e  
i nsi g ht i nt o r e al- w orl d, i n-t h e- wil d us er  b e h a vi ors  t h at c o ul d  b e  
s u p p ort e d  b y  a n y  n u m b er  of  ot h er  y et-t o- b e- d esi g n e d  f e at ur es. 

A  t e nsi o n i n t h e d esi g n  of  T M P  t o ols li k e Pl a n  is b et w e e n  s u p -
p orti n g  pri or  pr a cti c es  a n d  l o w eri n g t h e b arri er  t o or  e n c o ur a gi n g  
n e w  o n es.  I n t his st u d y,  t h e s n o o z e  f e at ur e w as  i n cl u d e d t o s u p p ort  
o bs er v e d  b e h a vi ors  li k e d el a yi n g  t as ks w hi c h  c o ul d  b e  s u b- o pti m al  
f or pl a n ni n g  si n c e  it f a cilit at es pr o cr asti n ati o n  i n s o m e  i nst a n c es. 
A  di f er e nt  a p pr o a c h  mi g ht  b e  m a ki n g  t as ks t h at w er e  u n c h e c k e d  
aft er  6  p m  t ur n r e d or  s o m e  ot h er  m e c h a nis m  t o e n c o ur a g e  c o m -
pl eti o n.  W hil e  t his c o ul d  b e  a n  i nt er esti n g a p pr o a c h,  w e  f o u n d t h at 
e x pli citl y  s u p p orti n g  or  f or m ali zi n g t h e e xisti n g  b e h a vi or  of  s n o o z -
i n g h el p e d  p arti ci p a nts  f e el l ess g uilt y  a b o ut  d oi n g  it w h e n  t h e y 
f elt it w as  n e c ess ar y,  pr o m pt e d  r e f e cti o n a b o ut  w h y  c ert ai n  t as ks 
w er e  b ei n g  s n o o z e d  r e p e at e dl y a n d  h el p e d  t h e m still  us e  t h eir pl a ns  
e f e cti v el y  w h e n  f e eli n g o v er w h el m e d.  I n ot h er  w or ds,  s u p p orti n g  
e xisti n g  b e h a vi ors  h el p e d  s o m e  p arti ci p a nts  s a v e  ti m e a n d  h el p e d  
t h e m t hi n k a b o ut  t h os e b e h a vi ors.  T his  als o  d e m o nstr at es  h o w  a  
T M P  t o ol s er v e d  as  a  PI  t o ol, pr o m pti n g  r e f e cti o n a n d  h el pi n g  us ers  
t o g ai n  s elf-i nsi g ht  [ 2 8]. 

I n a d diti o n,  s u p p orti n g  t h es e b e h a vi ors  i n t h e t o ol h el ps  t h e 
s yst e m  c o n f d e ntl y  d et e ct  w h e n  t h e us er  is e n g a gi n g  i n t h e m. F or  
i nst a n c e, s n o o zi n g  m a y  pr es e nt  o p p ort u niti es  f or assisti n g  us ers  i n 
br e a ki n g  d o w n  t as ks t h e y ar e  str u g gli n g  t o c o m pl et e  or  e v al u ati n g  
w h y  t h e y ar e  r e p e at e dl y p ut  o f.  Si mil arl y,  t h e f or m att e d ti m es 
a n d  c h e c k b o x es  pr o vi d e  w a ys  f or t h e us er  t o r eli a bl y c o m m u ni c at e  
m et a d at a  a b o ut  pl a n  it e ms w hil e  als o  m a ki n g  it e asi er  t o cr e at e  t h e 
pl a n  i n t h e frst  pl a c e.  T his  is pr ef er a bl e,  c o m p ar e d  wit h  a  str u ct ur e d  
a p pr o a c h  w h er e  a  us er  is as k e d  t o e nt er  m et a d at a  i n s e p ar at e  f el ds  
of  a  p o p u p  w h e n  tr yi n g t o j ot d o w n  a  t as k or  e v e nt  f or t h e d a y  
q ui c kl y.  

6. 3  A c c o u nti n g  f o r  l a p si n g 

R e as o ns  f or n ot  usi n g  a  pl a n ni n g  t o ol c o nsist e ntl y  c a n  r a n g e a n y -
w h er e  fr o m pr ef erri n g  t h e f e eli n g of  p a p er  t o b ei n g  fr ustr at e d wit h  
r e c urri n g u n h el pf ul  s u g g esti o ns.  T h e  e f e cti v e n ess  of  a  t o ol f or 
s o m e o n e  is n ot  p ur el y  a b o ut  t h e f u n cti o n alit y or  q u alit y  of  t h e t o ol 
its elf b ut  als o  h o w  it fts  i nt o t h e p ers o n’s  pr e- e xisti n g  h a bits,  t h eir 
c oll e cti o n  of  t o ols it m ust  w or k  wit hi n,  a n d  e v e n  h o w  t h e y p er c ei v e  
usi n g  t h e t o ol will  r e f e ct o n  t h e m. As  r e p ort e d i n S e cti o n  5. 3,  s o m e  
p arti ci p a nts  li k e d t h e T M P  t o ol; h o w e v er,  t h e y w o ul d  o nl y  us e  it 
f oll o wi n g t h e st u d y  wit h  a  c o m p a ni o n  d es kt o p  v ersi o n.  Ot h ers  ulti -
m at el y  o pt e d  f or pri or  t o ols b e c a us e  t h e y pr ef err e d  t h e m o bilit y  a n d  
al w a ys- o n  n at ur e  of  sti c k y  n ot es  –  a  f e at ur e s et  a  m o bil e  a p pli c ati o n  
is i n c a p a bl e of  pr o vi di n g  wit h  c urr e nt  t e c h n ol o g y. 

B esi d es  m or e  f u n d a m e nt al i n c o m p ati biliti es, o ur  w or k  s h o ws  
t h at, f or t h e pl a n ni n g  d o m ai n,  l a psi n g w as  a  c o ns ci o us  c h oi c e  f or 
m a n y  us ers.  T h e y  eit h er  f elt t h e y di d  n ot  n e e d  t h e s u p p ort  pl a n ni n g  
pr o vi d e d,  or  t h e y di d  n ot  w a nt  t o f e el li k e s u p p ort  w as  r e q uir e d ( e. g., 
o n  w e e k e n ds  or  f or p ers o n al  t as ks). I n ot h er  w or ds,  p arti ci p a nts  
w er e  n ot  s o  m u c h  l a psi n g as  t h e y w er e  o nl y  usi n g  t h e t o ol w h e n  
n e e d e d.  Wit h  t his i n mi n d,  a  T M P  t o ol t h at c a n  tr a c k w h e n  pl a ns  
ar e  cr e at e d  c o ul d  h el p  i n di vi d u als r e f e ct o n  w h at  sit u ati o ns  t h e y 
r e g ul arl y n e e d  s u p p ort  i n t o m or e  a c c ur at el y  d e ci d e  w h et h er  t o 
pl a n.  T h e  s yst e m  c o ul d  pr o a cti v el y  pr o m pt  p e o pl e  b as e d  o n  t h eir 
pri or  p att er ns  r at h er t h a n ai mi n g  f or e v er y d a y  us e.  

A n ot h er  i m p ort a nt i m pli c ati o n is t h at, f or at  l e ast s o m e  p ar -
ti ci p a nts, t h e v al u e  of  i nt er a cti n g wit h  pl a n ni n g  c a m e  fr o m pl a n  



C HI  ’ 2 3, A pril  2 3 – 2 8,  2 0 2 3,  H a m b ur g,  G er m a n y  J a s o n Wi e s e,  J o h n R.  L u n d,  a n d  K a zi  Si nt hi a  K a bir  

cr e ati o n  r at h er t h a n r e vi e wi n g pl a ns  t hr o u g h o ut t h e d a y.  T his  s u g -
g ests  t h at t h e b est  o p p ort u nit y  t o i nt er v e n e or  r e f e ct wit h  t his 
gr o u p  is w h e n  t h e y ar e  pl a n ni n g  r at h er t h a n l o o ki n g b a c k.  Us ers  
mi g ht  b e  pr o m pt e d  t o c o nsi d er  h o w  t h e y w o ul d  r e a ct if t h eir pl a ns  
w er e  disr u pt e d  b y  s o m et hi n g  u n e x p e ct e d  or  t o r e f e ct o n  w h y  t h e y 
ar e  m a ki n g  t h e pl a n  t h e w a y  t h e y ar e  or  w h at  t hi n gs ar e  m ost  
i m p ort a nt. W hil e  a n  i d e al i nt er v e nti o n w o ul d  c o m e  at  j ust t h e ri g ht 
ti m e t o k e e p  s o m e o n e  o n  tr a c k wit h  t h eir pl a ns,  it c a n  b e  v er y  c h al -
l e n gi n g t o i d e ntif y t h at ti m e a c c ur at el y;  if a n  i nt er v e nti o n c o m es  at  
t h e wr o n g  ti m e, it c a n  h a v e  n e g ati v e  i m p a cts o n  t h e us er  a n d  m a y  
als o  r es ult i n a  l ess us ef ul  t o ol. 

7  C O N C L U SI O N  

We  h a v e  s h o w n  t h at s e mi-s p e ci ali z e d  t o ols li k e Pl a n  c a n  b e  a n  e f e c -
ti v e n e xt  st e p  b e y o n d  g e n er al- p ur p os e  t o ols. T h e y  c a n  d eli v er  t h e 
a d d e d  v al u e  of  s p e ci ali z e d  t o ols b y  l e v er a gi n g d o m ai n  c o n v e nti o ns,  
m a ki n g  i nt er a cti o ns e asi er,  n u d gi n g  us ers  t o w ar ds b ett er  pr a cti c es,  
a n d  c e ntr ali zi n g  a n d  gi vi n g  m or e  i nf or m e d c o nt e xt  t o a  us er’s  d at a.  
T h e y  c a n  als o  d o  t his wit h o ut  si g ni f c a ntl y  alt eri n g  t h e g e n er al-
p ur p os e  st yl e  i nt erf a c e a n d  a f or d a n c es  or  r e q uiri n g b ur d e ns o m e  
i n p ut m et h o ds  a n d  stri ct  str u ct uri n g  t h at ar e  si g ni f c a nt  b arri ers  
t o us ers  b ei n g  willi n g  t o a d o pt  t o ols s p e ci ali z e d  f or t h eir t ar g et 
t as ks. T h e y  r e pr es e nt a  v al u a bl e  a p pr o a c h  t o e x pl ori n g  w a ys  t o 
b ett er  s u p p ort  i n di vi d u als i n t as ks w h er e  p e o pl e  c o nsist e ntl y  o pt  
f or g e n er al- p ur p os e  t o ols e v e n  w h e n  s p e ci ali z e d  o n es  d e m o nstr at e  
cl e ar  utilit y.  

A C K N O W L E D G M E N T S  

We  ar e  gr at ef ul  f or t h e c o ntri b uti o ns  of  A n n a  B ell  a n d  C al vi n  T u,  
b ot h  u n d er gr a d u at e  r es e ar c h assist a nts  w h o  c o ntri b ut e d  t o t h e 
d e v el o p m e nt  of  Pl a n  a n d  t o t h e l o g d at a  a n al ysis.  We  t h a n k o ur  
p arti ci p a nts  f or t h eir ti m e a n d  e f ort  s p e nt  o n  t his st u d y.  Fi n all y,  w e  
a p pr e ci at e  t h e f e e d b a c k of  t h e a n o n y m o us  r e vi e w ers, o ur  l a b m at es, 
a n d  t h e H C C  S e mi n ar  p arti ci p a nts  at  t h e U ni v ersit y  of  Ut a h.  T his  
m at eri al  is b as e d  u p o n  w or k  s u p p ort e d  b y  t h e N ati o n al  S ci e n c e  
F o u n d ati o n  u n d er  Gr a nt  N o.  II S- 1 9 3 6 0 7 1. 

R E F E R E N C E S  
[ 1] P ar ast o o  A bt a hi,  Vi ct ori a  Di n g,  A n n a  C.  Y a n g,  T o m m y  Br u z z es e,  Al yss a  B.  R o -

m a n os,  Eli z a b et h  L.  M ur n a n e,  S e a n  F oll m er,  a n d  J a m es A.  L a n d a y.  2 0 2 0.  U n d er -
st a n di n g  P h ysi c al  Pr a cti c es  a n d  t h e R ol e  of  Te c h n ol o g y  i n M a n u al  S elf- Tr a c ki n g.  
Pr o c.  A C M  I nt er act. M o b.  We ar a bl e  U bi q uit o us  Te c h n ol.  4,  4,  Arti cl e  1 1 5  ( d e c 2 0 2 0),  
2 4  p a g es.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 4 3 2 2 3 6  

[ 2] G ar y  A  A d a ms  a n d  St e v e  M  J e x. 1 9 9 9.  R el ati o ns hi ps  b et w e e n  ti m e m a n a g e -
m e nt,  c o ntr ol,  w or k –f a mil y  c o n fi ct,  a n d  str ai n.  J o ur n al  of  o cc u p ati o n al  h e alt h  
ps yc h ol o g y  4,  1  ( 1 9 9 9), 7 2.  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ 1 0 7 6- 8 9 9 8. 4. 1. 7 2  

[ 3] Y o a n a  A h m et o gl u,  D u n c a n  P.  Br u m b y,  a n d  A n n a  L.  C o x.  2 0 2 1.  T o  Pl a n  or  
N ot  t o Pl a n ?  A  Mi x e d- M et h o ds  Di ar y  St u d y  E x a mi ni n g  W h e n,  H o w  a n d  W h y  
K n o wl e d g e  W or k  Pl a n ni n g  is I n a c c ur at e. Pr o c.  A C M  H u m.- C o m p ut.  I nt er act. 4,  
C S C W 3,  Arti cl e  2 2 2  (j a n 2 0 2 1),  2 0  p a g es.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 4 3 2 9 2 1  

[ 4] A mi d  A y o bi,  T o bi as  S o n n e,  P a ul  M ars h all,  a n d  A n n a  L.  C o x.  2 0 1 8.  Fl e xi bl e  a n d  
Mi n df ul  S elf- Tr ac ki n g:  D esi g n  I m plic ati o ns fr o m P a p er  B ull et  J o ur n als . Ass o ci ati o n  
f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  1 – 1 4.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/  
3 1 7 3 5 7 4. 3 1 7 3 6 0 2  

[ 5] J uli a n B arli n g,  D o mi ni c  C h e u n g,  a n d  E  K e vi n  K ell o w a y.  1 9 9 6.  Ti m e  m a n a g e m e nt  
a n d  a c hi e v e m e nt  stri vi n g  i nt er a ct t o pr e di ct  c ar  s al es  p erf or m a n c e.  J o ur n al  of  
A p pli e d  Ps yc h ol o g y  8 1,  6  ( 1 9 9 6), 8 2 1.  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ 0 0 2 1- 9 0 1 0. 8 1. 6. 8 2 1  

[ 6] V  B ell otti,  B  D al al,  N  G o o d,  P  Fl y n n,  a n d  D  B o br o w.  2 0 0 4.  W h at  a  t o- d o: st u di es  
of  t as k m a n a g e m e nt  t o w ar ds t h e d esi g n  of  a  p ers o n al  t as k list m a n a g er.  I n Pr o c.  
SI G C HI  C o nf.  H u m.  f act ors C o m p ut.  S yst.  A C M  Pr ess,  N e w  Y or k,  N e w  Y or k,  U S A,  
7 3 5 – 7 4 2.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 9 8 5 6 9 2. 9 8 5 7 8 5  

[ 7] Mi c h a el  B er nst ei n,  M a x  V a n  Kl e e k,  D a vi d  K ar g er,  a n d  M.  C.  S c hr a ef el.  2 0 0 8.  
I nf or m ati o n S cr a ps:  H o w  a n d  W h y  I nf or m ati o n El u d es  O ur  P ers o n al  I nf or m ati o n 

M a n a g e m e nt  T o ols.  A C M  Tr a ns.  I nf. S yst.  2 6,  4,  Arti cl e  2 4  ( O ct. 2 0 0 8),  4 6  p a g es.  
htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 4 0 2 2 5 6. 1 4 0 2 2 6 3  

[ 8] A.  E.  Bl a n df or d  a n d  T.  R.  G.  Gr e e n.  2 0 0 1.  Gr o u p  a n d  I n di vi d u al Ti m e  M a n a g e m e nt  
T o ols:  W h at  Y o u  G et  is N ot  W h at  Y o u  N e e d.  P ers.  U bi q uit o us  C o m p ut.  5,  4  ( d e c 
2 0 0 1),  2 1 3 – 2 3 0.  htt ps:// d oi. or g/ 1 0. 1 0 0 7/ P L 0 0 0 0 0 0 2 0  

[ 9] Mi c h a el  J B o n d  a n d  N T  F e at h er.  1 9 8 8.  S o m e  c orr el at es  of  str u ct ur e  a n d  p ur p os e  
i n t h e us e  of  ti m e. J o ur n al  of  p ers o n alit y  a n d  s o ci al ps yc h ol o g y  5 5,  2  ( 1 9 8 8), 3 2 1.  
htt ps:// d oi. or g/ 1 0. 1 0 3 7/ 0 0 2 2- 3 5 1 4. 5 5. 2. 3 2 1  

[ 1 0] Br u c e  K  Britt o n  a n d  A br a h a m  Tess er.  1 9 9 1.  E f e cts  of  ti m e- m a n a g e m e nt pr a cti c es  
o n  c oll e g e  gr a d es.  J o ur n al  of  e d uc ati o n al  ps yc h ol o g y  8 3,  3  ( 1 9 9 1), 4 0 5.  htt ps:  
// d oi. or g/ 1 0. 1 0 3 7/ 0 0 2 2- 0 6 6 3. 8 3. 3. 4 0 5 

[ 1 1] K err y  S hi h- Pi n g  C h a n g,  Br a d  A.  M y ers,  G e n e  M.  C a hill,  S o u m y a  Si m a nt a,  E d wi n  
M orris,  a n d  Gr a c e  L e wis.  2 0 1 3.  I m pr o vi n g Str u ct ur e d  D at a  E ntr y  o n  M o bil e  
D e vi c es.  I n Pr o c e e di n gs  of  t h e 2 6t h  A n n u al  A C M  S y m p osi u m  o n  Us er  I nt erf ac e 
S oft w ar e  a n d  Te c h n ol o g y  ( St. A n dr e ws,  S c otl a n d,  U nit e d  Ki n g d o m)  ( UI S T ’ 1 3). 
Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  7 5 – 8 4.  htt ps:// d oi.  
or g/ 1 0. 1 1 4 5/ 2 5 0 1 9 8 8. 2 5 0 2 0 4 3  

[ 1 2] Bri gitt e  J. C. Cl a ess e ns,  We n d eli e n  v a n  E er d e,  C hrist el  G.  R utt e,  a n d  R o b ert  A.  
R o e.  2 0 0 7.  A  r e vi e w of  t h e ti m e m a n a g e m e nt  lit er at ur e. P ers o n n el  R e -
vi e w  3 6,  2  ( 2 0 0 7), 2 5 5 – 2 7 6.  htt ps:// d oi. or g/ 1 0. 1 1 0 8/ 0 0 4 8 3 4 8 0 7 1 0 7 2 6 1 3 6  
ar Xi v : htt ps:// d oi. or g/ 1 0. 1 1 0 8/ 0 0 4 8 3 4 8 0 7 1 0 7 2 6 1 3 6 

[ 1 3] J a m es Cl a ws o n,  J essi c a A.  P at er,  A n dr e w  D.  Mill er,  Eli z a b et h  D.  M y n att,  a n d  
L e n a  M a m y ki n a.  2 0 1 5.  N o  L o n g er  We ari n g:  I n v esti g ati n g t h e A b a n d o n m e nt  
of  P ers o n al  H e alt h- Tr a c ki n g  Te c h n ol o gi es  o n  Cr ai gslist.  I n Pr o c e e di n gs  of  t h e 
2 0 1 5  A C M  I nt er n ati o n al J oi nt  C o nf er e nc e  o n  P er v asi v e  a n d  U bi q uit o us  C o m p uti n g  
( Os a k a, J a p a n) ( U bi C o m p ’ 1 5). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  
N Y,  U S A,  6 4 7 – 6 5 8.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 7 5 0 8 5 8. 2 8 0 7 5 5 4  

[ 1 4] Ni c ol as  D u c h e n e a ut  a n d  Vi ct ori a  B ell otti.  2 0 0 1.  E- M ail  as  H a bit at:  A n  E x pl or ati o n  
of  E m b e d d e d  P ers o n al  I nf or m ati o n M a n a g e m e nt.  I nt er acti o ns 8,  5  (s e p 2 0 0 1),  
3 0 – 3 8.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 8 2 8 9 9. 3 8 3 3 0 5  

[ 1 5] D a ni el  A.  E pst ei n,  A n  Pi n g,  J a m es F o g art y,  a n d  S e a n  A.  M u ns o n.  2 0 1 5.  A  Li v e d  
I nf or m ati cs M o d el  of  P ers o n al  I nf or m ati cs. I n Pr o c e e di n gs  of  t h e 2 0 1 5  A C M  I nt er n a-
ti o n al J oi nt  C o nf er e nc e  o n  P er v asi v e  a n d  U bi q uit o us  C o m p uti n g  ( Os a k a, J a p a n) ( U bi-
C o m p  ’ 1 5). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  7 3 1 – 7 4 2.  
htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 7 5 0 8 5 8. 2 8 0 4 2 5 0  

[ 1 6] H a yl e y  G uill o u,  K e vi n  C h o w,  T h o m as  Frit z,  a n d  J o a n n a M c Gr e n er e.  2 0 2 0.  Is Yo ur  
Ti m e  Well  S p e nt ?  R e f e cti n g  o n  K n o wl e d g e  Wor k  M or e  H olistic all y . Ass o ci ati o n  
f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  1 – 9.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/  
3 3 1 3 8 3 1. 3 3 7 6 5 8 6  

[ 1 7] R e b e c c a  G ul ott a,  J o di F orli z zi,  R a y o u n g  Y a n g,  a n d  M ar k  W a h  N e w m a n.  2 0 1 6.  
F ost eri n g  E n g a g e m e nt  wit h  P ers o n al  I nf or m ati cs S yst e ms.  I n Pr o c e e di n gs  of  t h e 
2 0 1 6  A C M  C o nf er e nc e  o n  D esi g ni n g  I nt er acti v e S yst e ms  ( Bris b a n e, Q L D,  A ustr ali a)  
( DI S ’ 1 6). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  2 8 6 – 3 0 0.  
htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 9 0 1 7 9 0. 2 9 0 1 8 0 3  

[ 1 8] M o n a  H ar at y  a n d  J o a n n a M c Gr e n er e.  2 0 1 6.  D esi g ni n g  f or A d v a n c e d  P ers o n -
ali z ati o n  i n P ers o n al  T as k  M a n a g e m e nt.  I n Pr o c.  2 0 1 6  A C M  C o nf.  D es.  I nt er-
act.  S yst.  -  DI S ’ 1 6. A C M  Pr ess,  N e w  Y or k,  N e w  Y or k,  U S A,  2 3 9 – 2 5 0.  htt ps:  
// d oi. or g/ 1 0. 1 1 4 5/ 2 9 0 1 7 9 0. 2 9 0 1 8 0 5 

[ 1 9] M o n a  H ar at y,  J o a n n a M c Gr e n er e,  a n d  C h arl ott e  T a n g.  2 0 1 6.  H o w  p ers o n al  t as k 
m a n a g e m e nt  di f ers  a cr oss  i n di vi d u als. I nt. J.  H u m.  C o m p ut.  St u d.  8 8  ( a pr 2 0 1 6),  
1 3 – 3 7.  htt ps:// d oi. or g/ 1 0. 1 0 1 6/j.ij h cs. 2 0 1 5. 1 1. 0 0 6  

[ 2 0] St e v e  M  J e x a n d  Ti n a  C  El a c q u a.  1 9 9 9.  Ti m e  m a n a g e m e nt  as  a  m o d er at or  of  
r el ati o ns b et w e e n  str ess ors  a n d  e m pl o y e e  str ai n.  Wor k  &  Str ess  1 3,  2  ( 1 9 9 9), 
1 8 2 – 1 9 1.  htt ps:// d oi. or g/ 1 0. 1 0 8 0/ 0 2 6 7 8 3 7 9 9 2 9 6 1 3 8  

[ 2 1] Willi a m  J o n es, Pr e dr a g  Kl as nj a,  A n dr e a  Ci v a n,  a n d  Mi c h a el  L.  A d c o c k.  2 0 0 8.  
T h e  P ers o n al  Pr oj e ct  Pl a n n er:  Pl a n ni n g  t o Or g a ni z e  P ers o n al  I nf or m ati o n. I n 
Pr o c e e di n gs  of  t h e SI G C HI  C o nf er e nc e  o n  H u m a n  F act ors  i n C o m p uti n g  S yst e ms  
( Fl or e n c e, It al y) ( C HI ’ 0 8). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  
U S A,  6 8 1 – 6 8 4.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 3 5 7 0 5 4. 1 3 5 7 1 6 2  

[ 2 2] H u g h  K e ar ns  a n d  M ari a  G ar di n er.  2 0 0 7.  Is it ti m e w ell  s p e nt ?  T h e  r el ati o ns hi p 
b et w e e n  ti m e m a n a g e m e nt  b e h a vi o urs,  p er c ei v e d  e f e cti v e n ess  a n d  w or k-r el at e d  
m or al e  a n d  distr ess  i n a  u ni v ersit y  c o nt e xt.  Hi g h  E d uc ati o n  R es e arc h  &  D e v el o p -
m e nt  2 6,  2  ( 2 0 0 7), 2 3 5 – 2 4 7.  htt ps:// d oi. or g/ 1 0. 1 0 8 0/ 0 7 2 9 4 3 6 0 7 0 1 3 1 0 8 3 9  

[ 2 3] Y o u n g- H o  Ki m,  E u n  K y o u n g  C h o e,  B o n gs hi n  L e e,  a n d  Ji n w o o k S e o.  2 0 1 9.  U n -
d erst a n di n g  P ers o n al  Pr o d u cti vit y:  H o w  K n o wl e d g e  W or k ers  D e f n e,  E v al u -
at e,  a n d  R e f e ct  o n  T h eir  Pr o d u cti vit y.  I n Pr o c e e di n gs  of  t h e 2 0 1 9  C HI  C o nf er -
e nc e  o n  H u m a n  F act ors  i n C o m p uti n g  S yst e ms  ( Gl as g o w, S c otl a n d  U k)  ( C HI 
’ 1 9). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  1 – 1 2.  htt ps:  
// d oi. or g/ 1 0. 1 1 4 5/ 3 2 9 0 6 0 5. 3 3 0 0 8 4 5 

[ 2 4] Y o u n g- H o  Ki m,  J a e H o  J e o n, B o n gs hi n  L e e,  E u n  K y o u n g  C h o e,  a n d  Ji n w o o k 
S e o.  2 0 1 7.  O m ni Tr a c k:  A  Fl e xi bl e  S elf- Tr a c ki n g  A p pr o a c h  L e v er a gi n g  S e mi-
A ut o m at e d  Tr a c ki n g.  Pr o c.  A C M  I nt er act. M o b.  We ar a bl e  U bi q uit o us  Te c h n ol.  1,  3,  
Arti cl e  6 7  (s e p 2 0 1 7),  2 8  p a g es.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 1 3 0 9 3 0  

[ 2 5] Ni c ol as  K o k k alis,  T h o m as  K ö h n,  J o h a n n es H u e b n er,  M o o nt a e  L e e,  Fl ori a n  S c h ul z e,  
a n d  S c ott  R.  Kl e m m er.  2 0 1 3.  T as k G e ni es:  A ut o m ati c all y  Pr o vi di n g  A cti o n  Pl a ns  
H el ps  P e o pl e  C o m pl et e  T as ks.  A C M  Tr a ns.  C o m p ut.  I nt er act. 2 0,  5  ( n o v 2 0 1 3),  
1 – 2 5.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 5 1 3 5 6 0  

https://doi.org/10.1145/3432236
https://doi.org/10.1037/1076-8998.4.1.72
https://doi.org/10.1145/3432921
https://doi.org/10.1145/3173574.3173602
https://doi.org/10.1145/3173574.3173602
https://doi.org/10.1037/0021-9010.81.6.821
https://doi.org/10.1145/985692.985785
https://doi.org/10.1145/1402256.1402263
https://doi.org/10.1007/PL00000020
https://doi.org/10.1037/0022-3514.55.2.321
https://doi.org/10.1037/0022-0663.83.3.405
https://doi.org/10.1037/0022-0663.83.3.405
https://doi.org/10.1145/2501988.2502043
https://doi.org/10.1145/2501988.2502043
https://doi.org/10.1108/00483480710726136
https://arxiv.org/abs/https://doi.org/10.1108/00483480710726136
https://doi.org/10.1145/2750858.2807554
https://doi.org/10.1145/382899.383305
https://doi.org/10.1145/2750858.2804250
https://doi.org/10.1145/3313831.3376586
https://doi.org/10.1145/3313831.3376586
https://doi.org/10.1145/2901790.2901803
https://doi.org/10.1145/2901790.2901805
https://doi.org/10.1145/2901790.2901805
https://doi.org/10.1016/j.ijhcs.2015.11.006
https://doi.org/10.1080/026783799296138
https://doi.org/10.1145/1357054.1357162
https://doi.org/10.1080/07294360701310839
https://doi.org/10.1145/3290605.3300845
https://doi.org/10.1145/3290605.3300845
https://doi.org/10.1145/3130930
https://doi.org/10.1145/2513560


Ti m e  M a n a g e m e nt  Pl a n ni n g  Te xt  E dit or  

[ 2 6] A m a n d a  L a z ar,  C hristi a n  K o e hl er,  T h er es a  J e a n T a n e n b a u m,  a n d  D a vi d  H.  
N g u y e n.  2 0 1 5.  W h y  We  Us e  a n d  A b a n d o n  S m art  D e vi c es.  I n Pr o c e e di n gs  of  
t h e 2 0 1 5  A C M  I nt er n ati o n al J oi nt  C o nf er e nc e  o n  P er v asi v e  a n d  U bi q uit o us  C o m p ut -
i n g ( Os a k a, J a p a n) ( U bi C o m p ’ 1 5). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  
Y or k,  N Y,  U S A,  6 3 5 – 6 4 6.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 7 5 0 8 5 8. 2 8 0 4 2 8 8  

[ 2 7] Gill y  L es h e d  a n d  P h o e b e  S e n g ers.  2 0 1 1.  "I Li e  t o M ys elf  T h at  i H a v e  Fr e e d o m  i n 
M y  O w n  S c h e d ul e":  Pr o d u cti vit y  T o ols  a n d  E x p eri e n c es  of  B us y n ess.  I n Pr o c e e d -
i n gs of  t h e SI G C HI  C o nf er e nc e  o n  H u m a n  F act ors  i n C o m p uti n g  S yst e ms  ( V a n c o u v er, 
B C,  C a n a d a)  ( C HI ’ 1 1). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  
U S A,  9 0 5 – 9 1 4.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 9 7 8 9 4 2. 1 9 7 9 0 7 7  

[ 2 8] I a n Li,  A ni n d  D e y,  a n d  J o di F orli z zi.  2 0 1 0.  A  St a g e- B as e d  M o d el  of  P ers o n al  
I nf or m ati cs S yst e ms.  I n Pr o c.  SI G C HI  C o nf.  H u m.  F act ors  C o m p ut.  S yst.  ( C HI ’ 1 0). 
Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  5 5 7 – 5 6 6.  htt ps:  
// d oi. or g/ 1 0. 1 1 4 5/ 1 7 5 3 3 2 6. 1 7 5 3 4 0 9 

[ 2 9] J o h n R.  L u n d  a n d  J as o n Wi es e.  2 0 2 1.  L ess  is M or e:  E x pl ori n g  S u p p ort  f or Ti m e  
M a n a g e m e nt  Pl a n ni n g.  I n D esi g ni n g  I nt er acti v e S yst e ms  C o nf er e nc e  2 0 2 1  ( Virt u al 
E v e nt,  U S A)  ( DI S ’ 2 1). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  
U S A,  3 9 2 – 4 0 5.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 4 6 1 7 7 8. 3 4 6 2 1 3 3  

[ 3 0] T h er es e  H o f  M a c a n.  1 9 9 4.  Ti m e  m a n a g e m e nt:  Test  of  a  pr o c ess  m o d el.  J o ur n al  
of  a p pli e d  ps yc h ol o g y  7 9,  3  ( 1 9 9 4), 3 8 1.  

[ 3 1] T h er es e  H  M a c a n,  C o mil a  S h a h a ni,  R o b ert  L  Di p b o y e,  a n d  A m a n d a  P  P hilli ps.  
1 9 9 0.  C oll e g e  st u d e nts’  ti m e m a n a g e m e nt:  C orr el ati o ns  wit h  a c a d e mi c  p erf or -
m a n c e  a n d  str ess.  J o ur n al  of  e d uc ati o n al  ps yc h ol o g y  8 2,  4  ( 1 9 9 0), 7 6 0.  htt ps:  
// d oi. or g/ 1 0. 1 0 3 7/ 0 0 2 2- 0 6 6 3. 8 2. 4. 7 6 0 

[ 3 2] E.J.  M asi c a m p o  a n d  R o y  B a u m eist er.  2 0 1 1.  C o nsi d er  It D o n e!  Pl a n  M a ki n g  C a n  
Eli mi n at e  t h e C o g niti v e  E f e cts  of  U nf ul fll e d  G o als.  J o ur n al  of  p ers o n alit y  a n d  
s o ci al ps yc h ol o g y  1 0 1  ( 0 6 2 0 1 1),  6 6 7 – 8 3.  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ a 0 0 2 4 1 9 2  

[ 3 3] R a njit a  Misr a  a n d  Mi c h ell e  M c K e a n.  2 0 0 0.  C oll e g e  St u d e nts’ A c a d e mi c  Str ess  
a n d  its R el ati o n  t o T h eir  A n xi et y,  Ti m e  M a n a g e m e nt,  a n d  L eis ur e  S atisf a cti o n.  
A m eric a n  J o ur n al  of  H e alt h  St u di es  1 6,  1  ( 2 0 0 0), 4 1 – 5 1.  

[ 3 4] Mi c h a el  R.  P ar k e,  J usti n M  Wei n h ar dt,  A n dr e w  Br o ds k y,  S u br a h m a ni a m  T a n -
gir al a,  a n d  S a nf or d  E.  D e V o e.  2 0 1 8.  W h e n  d ail y  pl a n ni n g  i m pr o v es e m pl o y e e  
p erf or m a n c e:  T h e  i m p ort a n c e of  pl a n ni n g  t y p e, e n g a g e m e nt,  a n d  i nt err u pti o ns. 
J.  A p pl.  Ps yc h ol.  1 0 3,  3  ( M ar c h 2 0 1 8),  3 0 0 – 3 1 2.  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ a pl 0 0 0 0 2 7 8  

[ 3 5] K at h ari n a  R ei n e c k e,  Mi n h  K h o a  N g u y e n,  A br a h a m  B er nst ei n,  Mi c h a el  N äf,  a n d  
Kr z ys zt of  Z.  G aj os.  2 0 1 3.  D o o dl e  ar o u n d  t h e W orl d:  O nli n e  S c h e d uli n g  B e h a vi or  
R e f e cts  C ult ur al  Di f er e n c es  i n Ti m e  P er c e pti o n  a n d  Gr o u p  D e cisi o n- M a ki n g.  I n 

C HI  ’ 2 3, A pril  2 3 – 2 8,  2 0 2 3,  H a m b ur g,  G er m a n y  

Pr o c e e di n gs  of  t h e 2 0 1 3  C o nf er e nc e  o n  C o m p ut er  S u p p ort e d  C o o p er ati v e  Wor k  ( S a n 
A nt o ni o,  Te x as,  U S A)  ( C S C W ’ 1 3). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  
Y or k,  N Y,  U S A,  4 5 – 5 4.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 2 4 4 1 7 7 6. 2 4 4 1 7 8 4  

[ 3 6] J essi c a S c hr o e d er,  C hi a- F a n g  C h u n g,  D a ni el  A.  E pst ei n,  R a vi  K ar k ar,  A d el e  
P ars o ns,  N at ali a  M uri n o v a,  J a m es F o g art y,  a n d  S e a n  A.  M u ns o n.  2 0 1 8.  E x -
a mi ni n g  S elf- Tr a c ki n g  b y  P e o pl e  wit h  Mi gr ai n e.  I n Pr o c.  2 0 1 8  D es.  I nt er act. 
S yst.  C o nf.  2 0 1 8  -  DI S ’ 1 8. A C M  Pr ess,  N e w  Y or k,  N e w  Y or k,  U S A,  1 3 5 – 1 4 8.  
htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 1 9 6 7 0 9. 3 1 9 6 7 3 8  

[ 3 7] L u c y  A  S u c h m a n.  1 9 8 7.  Pl a ns  a n d  sit u at e d acti o ns:  T h e  pr o bl e m  of  h u m a n- m ac hi n e  
c o m m u nic ati o n . C a m bri d g e  u ni v ersit y  pr ess,  C a m bri d g e,  U nit e d  Ki n g d o m.  

[ 3 8] A m a n d a  S w e ar n gi n,  S h a msi  I q b al, Vi ct or  P o z n a ns ki,  M ar k  E n c ar n a ci ó n,  P a ul  N.  
B e n n ett,  a n d  J ai m e Te e v a n.  2 0 2 1.  S cr a ps:  E n a bli n g  M o bil e  C a pt ur e,  C o nt e x -
t u ali z ati o n, a n d  Us e  of  D o c u m e nt  R es o ur c es.  I n Pr o c e e di n gs  of  t h e 2 0 2 1  C HI  
C o nf er e nc e  o n  H u m a n  F act ors  i n C o m p uti n g  S yst e ms  ( Y o k o h a m a, J a p a n) ( C HI ’ 2 1). 
Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  Arti cl e  6 4 1,  1 4  p a g es.  
htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 4 1 1 7 6 4. 3 4 4 5 1 8 5  

[ 3 9] J a k o b T h ol a n d er  a n d  M ari a  N or m ar k.  2 0 2 0.  Cr afti n g  P ers o n al  I nf or m ati o n -
R esist a nc e,  I m p erf e cti o n, a n d  S elf- Cr e ati o n  i n B ull et  J o ur n ali n g . Ass o ci ati o n  f or 
C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  1 – 1 3.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/  
3 3 1 3 8 3 1. 3 3 7 6 4 1 0  

[ 4 0] M a x  V a n  Kl e e k,  Mi c h a el  B er nst ei n,  D a vi d  R.  K ar g er,  a n d  m c  s c hr a ef el.  2 0 0 7.  
G ui  —  P h o o e y!  T h e  C as e  f or Te xt  I n p ut. I n Pr o c e e di n gs  of  t h e 2 0t h  A n n u al  A C M  
S y m p osi u m  o n  Us er  I nt erf ac e S oft w ar e  a n d  Te c h n ol o g y  ( N e w p ort, R h o d e  Isl a n d, 
U S A)  ( UI S T ’ 0 7). Ass o ci ati o n  f or C o m p uti n g  M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  
1 9 3 – 2 0 2.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 2 9 4 2 1 1. 1 2 9 4 2 4 7  

[ 4 1] M a x  G.  V a n  Kl e e k,  W olf e  St y k e,  m. c.  s c hr a ef el,  a n d  D a vi d  K ar g er.  2 0 1 1.  Fi n d -
ers/ K e e p ers:  A  L o n git u di n al  St u d y  of  P e o pl e  M a n a gi n g  I nf or m ati o n S cr a ps  i n a  
Mi cr o- N ot e  T o ol.  I n Pr o c e e di n gs  of  t h e SI G C HI  C o nf er e nc e  o n  H u m a n  F act ors  i n 
C o m p uti n g  S yst e ms  ( V a n c o u v er, B C,  C a n a d a)  ( C HI ’ 1 1). Ass o ci ati o n  f or C o m p ut -
i n g M a c hi n er y,  N e w  Y or k,  N Y,  U S A,  2 9 0 7 – 2 9 1 6.  htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 9 7 8 9 4 2.  
1 9 7 9 3 7 4  

[ 4 2] A d hi  Wi c a ks o n o,  R o b ert  H e n dl e y,  a n d  R uss ell  B e al e.  2 0 1 9.  I n v esti g ati n g 
t h e I m p a ct of  A d di n g  Pl a n  R e mi n d ers  o n  I m pl e m e nt ati o n I nt e nti o ns t o S u p -
p ort  B e h a vi o ur  C h a n g e.  I nt er acti n g wit h  C o m p ut ers  3 1,  2  ( 0 4 2 0 1 9),  1 7 7 – 1 9 1.  
htt ps:// d oi. or g/ 1 0. 1 0 9 3/i w c/i w z 0 1 2  ar Xi v: htt ps:// a c a d e mi c. o u p. c o m/i w c/ arti cl e -
p df/ 3 1/ 2/ 1 7 7/ 2 9 1 0 9 1 2 1/i w z 0 1 2. p df  

https://doi.org/10.1145/2750858.2804288
https://doi.org/10.1145/1978942.1979077
https://doi.org/10.1145/1753326.1753409
https://doi.org/10.1145/1753326.1753409
https://doi.org/10.1145/3461778.3462133
https://doi.org/10.1037/0022-0663.82.4.760
https://doi.org/10.1037/0022-0663.82.4.760
https://doi.org/10.1037/a0024192
https://doi.org/10.1037/apl0000278
https://doi.org/10.1145/2441776.2441784
https://doi.org/10.1145/3196709.3196738
https://doi.org/10.1145/3411764.3445185
https://doi.org/10.1145/3313831.3376410
https://doi.org/10.1145/3313831.3376410
https://doi.org/10.1145/1294211.1294247
https://doi.org/10.1145/1978942.1979374
https://doi.org/10.1145/1978942.1979374
https://doi.org/10.1093/iwc/iwz012
https://arxiv.org/abs/https://academic.oup.com/iwc/article-pdf/31/2/177/29109121/iwz012.pdf
https://arxiv.org/abs/https://academic.oup.com/iwc/article-pdf/31/2/177/29109121/iwz012.pdf

	Abstract
	1 Introduction
	2 Related Work
	2.1 Tools for time management
	2.2 Domain-specific text editing features
	2.3 Long-term Personal Informatics tool use

	3 Prototype Application: Plan
	3.1 Prototype features
	3.2 Study integration
	3.3 Changes between Phase 1 and Phase 2

	4 Methods
	4.1 Phase 1: Oct-Nov 2020
	4.2 Phase 2: Mar-May 2021
	4.3 Data collection and analysis
	4.4 Limitations

	5 Results
	5.1 RQ 1: Participants' experiences using a primarily unstructured, text-based interface to support their plan formats and use cases
	5.2 RQ 2: Impact of domain-specific features on TMP practices
	5.3 RQ 3: Engagement with a planning tool over an extended period

	6 Discussion
	6.1 ``Un''structure vs. control over structure
	6.2 Advancing time management tools
	6.3 Accounting for lapsing

	7 Conclusion
	Acknowledgments
	References



