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Topic Study Group 24 

The Role and the Use of Technology in the Teaching 
and Learning of Mathematics at Primary Level 

Sitti Maesuri Patahuddin1 and George Gadanidis2 

1. Aims and Themes

The aim of TSG-24 at ICME-14 was to share, discuss and advance knowledge and 
understanding of key aspects of research and practices related to the role and use of 
technology in the teaching and learning of mathematics at the primary school level. 

For these aims, we invited contributions within four sub-themes. 

1.1.    Sub-theme 1: student interaction 

In the ICME-13 Monograph Uses of Technology in Primary and Secondary 
Mathematics Education, several contributions concern students’ learning. Some 
research suggests that digital technologies have the potential to support the learning of 
mathematics, giving a unique experience. At the same time, contributions highlight 
that few works focus on student interaction with digital media, and why and how these 
technologies have an impact on learning. Therefore, in this TSG, we are interested in 
continuing to deal with this theme: 

 How does the use of apps enhance students’ learning?
 What kinds of activities/tasks are proposed for students?
 What are the differences, if any, in the use of touchscreen apps (mobile or not)

from the perspective of learning processes of specific mathematical content?
 What is the potentiality of coding activities for exploring mathematical

concepts?

1.2.    Sub-theme 2: digital and analog tools 

Digital technologies are not considered alone. In many primary schools, depending on 
the culture of each country, there are physical manipulatives also in use. This is taken 
into account in some projects, focusing on digital and analog tools, from different 
perspectives (e.g., artefacts, coding to model mathematical relations, DGS simulations). 
We solicited contributions on this aspect: 
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 How do analog and digital technologies support students’learning?
 In which specific situations do digital and physical tools display advantages

for overcoming students’ difficulties?

1.3.    Subtheme 3: new technologies  

From the discussion on technology, it emerges that many kinds of technology (e.g., 
tablets, IWB, and personal computers) are available for primary education. 
Nevertheless, their diffusion and how they are used at school are different from one 
country to another one (one-to-one tablet, BYOD, IWB). At the same time, new 
technologies are available and experimented in the classroom (e.g. VR, AR). In this 
sense, we would discuss: 

 Which types of technology use are emerging to enrich and foster
mathematics learning in kindergarten and primary school?

 Which digital technology for education do enable primary children to
inquire, problem solve and think mathematically and share their learning?

 Which are the most spread technologies at kindergarten and primary school?
Which mathematical contents do they concern about?

1.4.    Subtheme 1: teacher’s role 

We were also interested in questions about teacher evaluation of apps. We aim to 
investigate the different aspects of this question. In particular, which criteria could be 
suggested to teachers for choosing apps in their teaching. 

The spread of digital technologies at school depends on teachers’ engagement (training 
and practice). A pedagogical approach taken by the teacher is complementary to the 
potential of the affordance of the apps to influence students’ learning. The tasks given to 
students and the classroom culture the teacher develops are key elements of the learning. 
So, we aim to deepen the discussion about the teacher’s role: 
 How do schools and teachers use technology to enrich mathematics learning

at the primary level?
 How do teachers choose the technology they use in their classrooms?
 A specific question is addressed to each participant, in order to know the state

of the art: What are the typical digital technologies in used in kindergarten and
primary school classrooms in your country?

2. The Sessions

Due to the global pandemic caused by coronavirus disease (COVID-19), only 9 out of 
21 contributors participated in this conference. Therefore, the work of TSG-24 was 
organized into three main TSG Sessions, and these were supplemented by oral 
communication and poster presentation (Tab. 1). The three sessions were chaired by 
Sitti Patahuddin and supported by George Gadanidis. 
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The contributors of this TSG were from seven countries: China (including Hong Kong, 
SAR), Malaysia, Japan, Australia, USA, India, and Canada. The nine contributions are as 
follow: 

Tab. 1. List of papers presented 

Paper and author(s) 

Session 1 

[1] Impact of computer-mediated sharing on classroom activities. Shaikh Sashid Rafikh,
Harita Raval, Harshit Agrawal, and Nagarjuna Gadiraju (India).

[2]  ELPSA framework uses in designing lessons with web-based resources: A case of
equivalent fractions. Sitti Patahuddin and Jonathan Adam (Australia).

Session 2 
[3] Using mathematically-focused text messages to connect families with their childs learning.

Mollie Helen Appelgate, Christa DeAnn Jackson, and Kari Nicole Jurgenson (USA).
[4]  Exploring the use of digital platforms in supporting dialogue in primary mathematics

classrooms. Qian Liu (China). (Poster)
[5]  Computational modelling in Grades 1-3 mathematics. George Gadanidis, Janette Hughes,

Immaculate Namukasa, and Ricardo Scucuglia (Canada).
[6] Building computational thinking (CT) readiness: a self-assessment framework and tools for

integrating CT in primary math classrooms. Heater Sherwood (USA). (Poster)
Session 3 
[7]  Proposal on how to use digital textbooks at primary level and research directions. Manabu

Goto (Japan).
[8] Coding in elementary mathematics lessons. King-Man Leung and P. Y. Tang (Hong Kong

SAR, China).
[9]  Effectiveness of digital game-based learning (DGBL) in enhancing fraction skills among

primary four pupils. Jia Yi Boo and Kwan Eu Leong (Malasya).

  The TSG-24 started with a short introduction from each participant followed up by an 
overview of the TSG-24 programs by Sitti and George. The TSG sessions progressed well 
and we did not face any technological issues. All contributors did a live presentation and 
followed up by discussions. They shared their screen without a need to send their pre-
recorded video or slide presentation.  

TSG-24 also had an additional discussion forum led by George Gadanidis. George 
shared practices related to “Coding in the Ontario Mathematics Curriculum for Grade 1-8”. 
This session stimulated great discussion among the participants. George invited the 
participants to share in what ways coding was a part of the school curriculum in their 
countries. George emphasised that despite the fact that coding is not a new thing, being an 
explicit part of the curriculum offered opportunities to show the relevance and the value of 
mathematical thinking in this digital world. 

In conclusion, TSG-24 was a learning space where various topics were shared and 
discussed, including digital game-based learning, theoretical frameworks in designing 
mathematics lessons with technology, digital textbooks, computational thinking and coding. 
The challenge of this TSG was mainly a lack of connections among the participants due to 
the online setting and the time zones as some participants had to join the session in the 
middle of the night and very early in the morning. 

Prep
rin

t



<<
  /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




