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1.Undergrad   design   description  
The   ACL   risk   calculator   system   will   consist   of   a   digital   survey   hosted   on   a   website.   The  

data   will   not   be   stored   but   will   be   forwarded   to   a   Qualtrics   survey.   The   survey   consists   of  
multiple   pages   with   various   kinds   of   questions   to   determine   the   overall   health   assessment.   The  
primary   devices   are   private   or   public   mobile   devices   and   desktop   computers.   The   software   and  
coding   interactions   are   browsers,   HTML/CSS,   Javascript.  

A   page   gives   users   an   id   and   a   link   to   an   external   survey.   They   take   note   of   the   id   and  
click   the   link.   A   sheet   appears   with   questions   and   forms   for   them   to   fill   out.   They   answer   the  
questions   truthfully,   filling   out   text   boxes   where   appropriate,   clicking   radio   buttons,   and   selecting  
options   from   drop-down   menus.   Then   they   click   ‘Submit’   and   a   new   page   appears.   It   displays   a  
risk   calculation   and   a   bunch   of   graphics   that   better   depict   it   for   their   understanding.   Once   they’re  
finished   reading   the   page,   they   click   back   to   Dr.   Petushek’s   survey,   type   in   their   id,   and   type   in  
their   risk   value.   Then   they   continue   with   his   survey.   Users   will   navigate   through   a   form  
answering   various   questions.   These   questions   will   have   different   ways   of   answering   such   as  
check   boxes,   drop   downs,   integer   type   boxes,   and   short   answer   type   boxes.   After   the   user  
inputs   the   requested   data   the   application   will   then   calculate   how   high   their   risk   is   of   suffering   an  
ACL   injury.  

 

2.Identification   of   the   UI   domain  
The   ACL   risk   calculation   system   is   a   web   application   that   can   be   used   both   on   mobile  

devices   and   desktop   computers.   It   contains   external   navigation,   collecting   data   and   displaying  
result   statistics.   Users   could   be   young   athletes,   parents,   physicians,   and   coaches.    The   layout  
and   input   should   be   easy   enough   for   people   of   a   younger   audience   to   follow   and   understand,  
since   these   people   are   the   primary   audience,   however,   parents   of   these   people   should   also   be  
able   to   find   this   easy   to   follow   and   understand.   The   system   should   be   able   to   accurately   portray  
the   user’s   risk   for   suffering   injury   to   their   ACL   based   on   their   answers   to   the   survey.   The   user  
should   be   able   to   easily   and   accurately   input   their   answers   to   the   questions.  
 

3.Heuristic   usability   principles   for   the   design's   UI  
domain  
The   canonical   list   of   heuristics   was   developed   by   J.   Nielsen.   in    Ten   usability   heuristics .  



(1)   Visibility   of   system   status   
The   system   should   always   keep   users   informed   about   what's   going   on,   through  

appropriate   feedback   within   reasonable   time.  
Pop-ups   that   inform   the   current   error   or   situation   that   needs   noticing   should   be   correctly  

convey   the   information.   There   could   also   be   progress   bar   for   the   survey   questions.  

(2)   Match   Between   system   and   the   real   world   
The   system   should   speak   the   users'   language,   with   words,   phrases   and   concepts  

familiar   to   the   user,   rather   than   system-oriented   terms.   Follow   real-world   conventions,   making  
information   appear   in   a   natural   and   logical   order.  

The   layout   of   questions   should   be   easy   to   follow   and   understand.   The   ACL   system  
should   be   able   to   accurately   portray   the   user’s   risk   for   suffering   injury   to   their   ACL   based   on  
their   answers   to   the   survey.  

(3)   User   control   and   freedom   
Even   better   than   good   error   messages   is   a   careful   design   which   prevents   a   problem  

from   occurring   in   the   first   place.   Either   eliminate   error-prone   conditions   or   check   for   them   and  
present   users   with   a   confirmation   option   before   they   commit   to   the   action.  

Error   pop-ups,   confirmation   buttons.  

(4)   Consistency   and   standards   
Dialogues   should   not   contain   information   which   is   irrelevant   or   rarely   needed.   Every  

extra   unit   of   information   in   a   dialogue   competes   with   the   relevant   units   of   information   and  
diminishes   their   relative   visibility.  

Layout   appearance   of   the   question,   the   terminology,   and   what   it   means   by   “completing  
the   survey”s   should   be   consistent   through   the   whole   survey,   otherwise   it   would   be   confusing   to  
follow.   

(5)   Error   Prevention   
Error   messages   should   be   expressed   in   plain   language   (no   codes),   precisely   indicate  

the   problem,   and   constructively   suggest   a   solution.   
Pause   the   survey   if   some   error   happened.   Inform   the   user   by   using   popups.  

(6)   Recognition   rather   than   recall   
Make   questions   simultaneously   visible   with   answer   options,   text   boxes.  



(7)   Flexibility   and   efficiency   of   use  
No   matter   if   the   user   is   young   or   old,   expert   or   novice,   the   system   should   be   fine   for  

them   to   use.  

(8)   Aesthetic   and   minimalist   design   
Avoid   unnecessary   information   being   displayed.  

(9)   Help   users   recognize,   diagnose   and   recover   from   errors  
Use   pop-ups   to   give   users   the   message   of   what   error   happened   and   what   the   should   do  

next   to   finish   the   survey.  

(10)   Help   and   documentation  
Even   though   it   is   better   if   the   system   can   be   used   without   documentation,   it   may   be  

necessary   to   provide   help   and   documentation.   Any   such   information   should   be   easy   to   search,  
focused   on   the   user's   task,   list   concrete   steps   to   be   carried   out,   and   not   be   too   large.  

Users   should   get   an   easy-to-follow   guide   of   how   to   use   the   system.  
 

4.Usability   problems   generated   from   the   heuristic  
evaluation  

(1)   Link   to   external   survey  
The   link   up   between   the   current   page   and   the   external   survey   should   be   smooth   and  

reasonable.  

(2)   Help   and   guide  
There   should   be   a   link   in   the   app   that   directs   the   user   to   a   help   documentation   in   case  

that   the   user   was   confused   with   using   the   app.  
 

(3)   Data   passing   to   Qualtrics  
If   the   data   transmission   failed,   there   should   be   a   pop-up   telling   the   user   what   happened  

and   why   they   need   to   refill   the   form   again.   If   the   filled   information   can   be   stored,   then   we   could  
just   resend   the   data   and   this   data   transmission   failure   would   be   transparent   to   users.  



(4)   Efficiency   of   use   
Considering   flexibility   and   efficiency   of   use,   it   might   be   better   to   temporarily   store   the   ID  

that   is   assigned   to   the   current   user   so   that   there   will   be   no   more   note-taking   stuff.   Automatically  
redirecting   the   ID   and   the   assessment   results   without   the   user   remembering   and   typing   would  
be   more   efficient.  

(5)   Result   visualization  
Considering   the   principle   of   Recognition   rather   than   recall,   we   should   try   to   make   the  

multiple   displays   of    assessment   result   and   the   explanation,   treatment   links   simultaneously  
visible.  
 

5.Identification   and   illustration   of   critical   usability  
concerns  

(1)   Help   and   guide  
Story:   Mark,   a   good   player   from   the   college   hockey   team   has   high   intensity   training   and  

games.   His   grandma   is   concerned   about   his   risk   of   getting   hurt.   She   heard   from   Mark’s  
classmate   Amy   that   there   is   an   ACL   risk   calculation   application   which   will   predict   Mark's   risk   of  
getting   ACL.   However,   she   hasn’t   ever   used   this   kind   of   application.   If   there   is   no   one   around   to  
teach   her   how   to   start   and   follow   the   steps,   she   might   have   trouble   using   it.   If   there   is   an  
easy-to-understand   guiding   document   available   on   the   frontpage   for   anyone,   this   would   not   be   a  
big   issue.  
 

(2)   Result   visualization  
Story:   A   physician   for   a   basketball   team,   Adam,    is   responsible   to   keep   track   of   the   team  

members’   health   conditions.   He   was   using   this   ACL   app   to   record   the   result   data   for   each   player  
in   the   team.   It   would   be   very   annoying   if   the   result   visualization   was   split   in   multiple   pages   such  
that   Adam   has   to   go   back   and   forth,   since   there   is   a   large   number   of   results   that   he   needs   to  
take   care   of.   Recognition   rather   than   recall   would   resolve   this   issue   well.  
 
 
 
 
 


