
Key Findings

 Users use the native language but (forced to) write with the Roman alphabet

 Both feature and smartphone users feel existing text entry techniques are difficult

 The fact that some knowledge of English is necessary, even to use the local text entry
techniques, frustrates them as it compromises their entry speed and accuracy

 The paper includes further details on low‐income mobile users’ text entry behaviors

Motivation

Low‐income users in developing regions face challenges in mobile text entry

 Mobile devices enter developing markets at a much‐advanced stage

 Most text entry techniques are designed for wealthier markets

 Most text entry techniques are designed for the English language

 Most popular regional text entry techniques assume some knowledge of the Latin
alphabet

An understanding of these users’ needs, desires, expectations, and challenges
with mobile text entry is essential to address the issue
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Location

We conducted a survey in Dhaka, Bangladesh to investigate low‐income mobile
users’ text entry challenges. Dhaka is

 The densest city of Bangladesh

 One of the fastest growing mobile markets in the world

 “Low‐income” is the dominant income group in the country

 The country has a low educational attainment rate—literate people in the country can
barely read and write their native language, Bengali

Low‐Income

Low‐income individuals are identified based on the World Bank criteria

 Individuals with a daily per capita income between US $2 and $10 (2015)

 All local amounts were converted to Purchasing Power Parity (PPP) dollars

 Did not consider “poor”(individuals living on US $2 or less daily) since they typically do
not possess the purchasing power to own a mobile device

Methodology

We recruited participants from the densest areas of the city

 Randomly approached potential volunteers at common gathering places

 Explained our survey to the ones that self‐identified themselves as low‐income

 Screened them for age, mobile phone ownership, and education

 Separated one from the crowd to conduct the survey in private

The survey used a semi‐structured questionnaire

 It was carried out verbally, in Bengali

 All responses were recorded using a mobile phone or pen‐and‐paper

 Translated and transcribed to English for analysis

131 out of 643 users were considered for the final analysis after post screening

Participant Demographics

Age N % Gender N %
19‐29 104 79.39 Male 107 81.68
30‐39 19 14.50 Female 24 18.32
40‐49 6 4.58
50 or above 2 1.53
Education N % Household Size N %
Primary 12 9.16 1‐2 12 9.16
Junior 28 21.37 3‐4 56 42.75
Secondary 28 21.37 5 or above 63 48.09
Higher‐secondary 33 25.19
Post‐secondary 30 22.90

Age Feature
(Hour)

Smart
(Hour)

Gender Feature
(Hour)

Smart
(Hour)

19‐29 1.47 (2.0) 1.33 (1.3) Male 1.39 (1.9) 1.18 (1.2)
30‐39 0.62 (0.9) 1.02 (0.7) Female 0.71 (0.5) 1.68 (1.3)
40‐49 0.81 (0.7) NA
50 or above 0.08 (NA) 0.5 (NA)
Education Feature

(Hour)
Smart
(Hour)

Household
Size

Feature
(Hour)

Smart
(Hour)

Primary 1.1 (0.9) 1.5 (0.7) 1‐2 1.62 (1.1) 1.29 (0.9)
Junior 1.24 (1.4) 0.77 (0.3) 3‐4 1.18 (1.7) 1.41 (1.5)
Secondary 1.22 (2.5) 0.76 (0.6) 5 or above 1.3 (1.9) 1.17 (1.1)
Higher‐secondary 1.39 (2.2) 1.06 (1.5)
Post‐secondary 1.28 (1.1) 1.9 (1.4)

All values inside the brackets signify ±1 standard deviation (SD)

Most Common Keypad and Keyboard Layouts and Text Entry Techniques

Keypad/
Keyboard

Feature
(%)

Smart
(%)

Text Entry Technique Feature
(%)

Smart
(%)

Qwerty 7.14 45.9
English Unambiguous (e.g., 
Qwerty)

7.14 70.49

Virtual Qwerty 7.14 37.7
English Ambiguous (e.g., 
Multi‐tap)

60.01 8.2

Half‐Qwerty 11.43 6.56
Bengali Unambiguous (e.g., 
UniBijoy)

NA 13.11

Virtual
Half‐Qwerty

1.43 NA
Bengali Ambiguous (e.g., Nokia 
Bangla)

27.14 1.64

12‐Key 67.14 NA
Bengali Transcription (i.e., 
Mayabi)

5.71 6.56

Virtual
12‐Key

5.71 9.84

Languages and Writing Scripts Used in Mobile Text Entry

“BN” signifies the Bengali language and script, “EN” signifies the combination of the English and the 
Bengali languages, and “LN” signifies the Latin script

Text Entry 
Technique

Language Writing Script
Feature Smart Feature Smart

BN (%) EN (%) BN (%) EN (%) BN (%) LN (%) BN (%) LN (%)
English 
Unambiguous

4.29 2.86 27.86 44.25 NA 7.14 NA 70.49

English Ambiguous 47.14 12.86 6.56 1.64 NA 60.01 NA 8.2
Bengali 
Unambiguous

NA NA 9.84 3.28 NA NA 13.11 NA

Bengali Ambiguous 21.43 5.71 1.64 NA 27.14 NA 1.64 NA
Bengali 
Transcription

5.71 NA 4.93 NA 5.71 NA 6.56 NA

User Reported Difficulties with Mobile Text Entry

“Technique” imply a text entry technique, “Layout” imply a keypad or a keyboard layout. The values do not 
add up to 100% as many complained about multiple aspects of their keypad, keyboard, text entry techniques

Challenges Feature
(%)

Smart
(%)

1. It takes too much time to input text 35.71 24.6
2. The technique is difficult to use 22.86 18.03
3. The layout is difficult to learn / the layout is poorly designed  21.43 14.75
4. I frequently make mistakes with the technique / the technique is 

unreliable
17.14 27.87

5. The technique is difficult to learn / it is difficult to learn all 
functionalities

15.71 9.84

6. The technique requires some knowledge of English / I would prefer 
inputting in Bengali / There is no efficient Bengali technique

15.71 21.31

7. No challenges NA 1.64



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


