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EvaluatingEvaluating mobile mobile text entrytext entry

•• Performance orientedPerformance oriented
–– Inter keystroke delaysInter keystroke delays
–– Characters Characters per per secondsecond//minuteminute
–– KSPC (KSPC (keystrokeskeystrokes per per characterscharacters))
–– ……

•• Error orientedError oriented
–– Error Error raterate
–– ……

•• CognitiveCognitive
–– NASA TLX (NASA TLX (task load indextask load index))
–– ……



Cognitive processing Cognitive processing and and 
typing rhythmtyping rhythm
•• Some relationship between typing Some relationship between typing speed, speed, 

error error rate and rate and cognitive difficulty of typing cognitive difficulty of typing 
tasktask

•• Duration of interDuration of inter--keystroke delay related keystroke delay related to to 
cognitive processingcognitive processing loadload

•• Regular typing rythm Regular typing rythm --> > cognitively cognitively 
balanced text entry strategybalanced text entry strategy

•• Use Use median median based measures based measures to to avoid avoid 
outliers outliers –– thought wonders thought wonders and and resting resting 
breaksbreaks



The pairwise variability indexThe pairwise variability index
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ExperimentExperiment
•• SubjectsSubjects::

–– 3 3 volunteervolunteer undergraduateundergraduate students at OUCstudents at OUC
•• EquipmentEquipment::

–– Desktop Desktop computer computer withwith full full keyboardkeyboard, , 
monitor, monitor, mousemouse

•• 55--keys pammed keys pammed to to keys keys a, s, d, f and [a, s, d, f and [spacespace]]
–– Text entry implementedText entry implemented as as applesapples, , 

running running in in browser browser 
•• Procedure Procedure forfor each methodeach method

–– 5 5 minutes practiceminutes practice
–– 15 15 minutes typing session minutes typing session ((source text source text 

on on screen)screen)
–– questionnairequestionnaire

•• MeasurementsMeasurements
–– Timestamped keystroke eventsTimestamped keystroke events



3 3 multimulti--keystroke keystroke 
strategiesstrategies

•• Multitap Multitap ((similarsimilar to old to old 
handsets)handsets)

•• TreeTree--basedbased
•• OneOne--stroke (stroke (similarsimilar to T9)to T9)



3 3 multimulti--keystroke keystroke 
strategiesstrategies

•• Multitap Multitap ((similarsimilar to old to old 
handsets)handsets)

•• TreeTree--basedbased
•• OneOne--stroke (stroke (similarsimilar to T9)to T9)

Key-1: a, b, c, d, e, f
Key-2: g, h, i, j, k, l
Key-3: m, n, o, p, q, r
Key-4: s, t, u, v, w, x, y, z
Key-5: [break-key] 

Characters retreived by 
repeadedly pressing the 
key labelled with the 
desired character until it 
appear, then the break 
key.



3 3 multimulti--keystroke keystroke 
strategiesstrategies

•• Multitap Multitap ((similarsimilar to old to old 
handsets)handsets)

•• TreeTree--basedbased
•• OneOne--stroke (stroke (similarsimilar to T9)to T9)

Step 1: Chose category
Key-1: a, b, c, d, e
Key-2: f, g, h, i, j 
Key-3: k, l, m, n, o
Key-4: p-q, r, s, t, u, 
Key-5: v, w, x, y-z, [ ] 

Step 2: Chose within cat.
Key-1: a
Key-2: b 
Key-3: c
Key-4: d 
Key-5: e



3 3 multimulti--keystroke keystroke 
strategiesstrategies

•• Multitap Multitap ((similarsimilar to old to old 
handsets)handsets)

•• TreeTree--basedbased
•• OneOne--stroke (stroke (similarsimilar to T9)to T9)

Key-1: a, b, d, e
Key-2: f, g, h, i, j ,k, l, m 
Key-3: n, o, p, q, r
Key-4: s, t, u, v, w, x, y, z
Key-5: [space]

Key with desired 
character once.

Word appear after word 
completed– or resolve 
ambiguities



ResultsResults
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The tree based method 
is the slowest method, 
the least popular and 

the one with the 
largest npvi value
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The one-stroke method 
is the fastest to use 

and therefore prefered 
by subects, but the 

high npvi value 
indicate cognitive 

difficulty
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The MultiTap method 
is easy to use and has 
the lowest npvi value 
indicating cognitive 

ease.  But is is slower 
to use than one-stroke



Conclusions Conclusions –– medianmedian npvinpvi

•• UsefulUseful measuremeasure for for comparing various comparing various 
text entry strategiestext entry strategies

•• GivesGives an an indication of cognitive indication of cognitive 
difficultydifficulty

•• Can Can be be applied directly applied directly to to keystroke keystroke 
logslogs, independent , independent of strategyof strategy

•• No No normalisation normalisation or or scaling necessaryscaling necessary
•• EasyEasy to to computecompute
•• Roboust Roboust to to outliersoutliers
•• ShouldShould not be not be used exclusivelyused exclusively, , but but in in 

conjunction with other quantitiesconjunction with other quantities



ThankThank youyou!!!!!!




