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Abstract 

The growing number of technology-mediated professional communities creates 
learning opportunities that remain to be explored both theoretically and empirically. 
This paper draws on a study that looks into the affordances embedded in a 
mathematics education community of practice (Wenger, 1998) comprised of two 
mathematics teachers in the Israeli Virtual High School (VHS) and a class of 25 
student teachers at the Technion. The purpose of this paper is to describe three areas 
of development that was experienced by both the VHS mathematics teachers and the 
Technion student teachers. Specifically, the study focuses on how the teachers and 
the student teachers’ collaboration generated opportunities for all participants to 
develop their respective knowledge of technology, pedagogy, and content (TPACK) 
in the context of high school mathematics.  

Keywords: Technology, Pedagogy, Content Knowledge, Mathematics Education, 
Community of Practice. 

 

To ensure an effective and efficient use of current, and of yet-to-be developed, technological tools 
in the teaching and learning of mathematics, the Association of Mathematics Teacher Educators 
(AMTE), 2006) has assigned universities the responsibility for preparing pre-service teachers of 
mathematics. It has thus called teacher educators to generate opportunities for pre-service teachers 
to: explore and learn mathematics using technology in ways that build confidence and 
understanding of the technology and of mathematics; model appropriate uses of a variety of 
established and new applications of technology as tools to develop a deep understanding of 
mathematics in varied contexts; make informed decisions about appropriate and effective uses of 
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technology in the teaching and learning of mathematics; and develop and practice teaching of 
lessons that take advantage of the ability of technology to enrich and enhance the learning of 
mathematics (AMTE, 2009, p. 2).  

That this mission is not as straightforward as it may seem was empirically established by Niess 
(2005) who identified the problem in, inter alia, the design of many teacher-education programs 
that—more often than not—teach the mathematical content and pedagogical content knowledge 
separately from technology. This disconnect between the use of technology on the one hand and 
the learning of content and pedagogical content knowledge on the other hand needs to be bridged 
to be able to answer questions that include but are not limited to: “What technologies are adequate 
tools for learning mathematics? What about teacher attitudes and beliefs about teaching 
mathematics with technology?” (Niess, 2006, p. 195). To address this need of bridging between 
the use of technology and the teaching of content, Biton et al. (2017, 2018) harnessed the work 
done in the VHS for the purpose of creating a mathematics-related TPACK (Mishra & Koehler, 
2006) framework. To extend this work, two mathematics teachers from the VHS sent two of their 
recorded lessons in advanced-level mathematics to pre-service teachers in the Technion for them 
to watch and come up with queries related to what they saw in the recorded lessons.  

Technology for TPACK-enhanced Learning 
Following the viewing of recorded lessons from the VHS, the Technion pre-service mathematics 
teachers were asked to individually select two episodes from the videos and formulate queries in 
relation to what they saw. The queries were then collected by the course instructor (first author) 
and emailed to the VHS teachers for their consideration. The teachers were then invited to 
participate in a synchronous discussion with the Technion students over the queries that were sent 
to them. This was followed by a questionnaire that was disseminated to the students to elicit their 
perception of the experience.  

In a close examination of the type of questions asked, the knowledge shared, and the discussion 
that evolved, the authors have not only identified a strong cohesion between learning about 
mathematics-related technology, pedagogy, and content knowledge but also a change in attitude 
among the pre-service teachers toward the use of technology in teaching mathematics. The 
following sections shed light on the different types of learning that evolved in and through the 
interactions. 

Technology and Dynamic Tools 

The VHS mathematics teachers demonstrated the use of Geogebra in many topics that were raised 
by the pre-service teachers. For example, the idea of the Ferris Wheel, was used to demonstrate 
the graphs of trigonometry functions such as the sinus function. Overall, the VHS teachers 
demonstrated their continuous effort in integrating technological tools in their teaching.  

Pedagogical Content Knowledge 

One episode was about a Grade-12 student asking questions in relation to a mathematics concept. 
The teacher tried to answer the questions but these did not satisfy the student who persisted and 
asked more questions. The teacher then moved on to answer a question another student had. One 
of the pre-service teacher asked: How can you ensure that students understand the material and 
that there are no misconceptions or misperceptions? The discussion that evolved was a learning 



E27 Yaniv Biton, Osnat Fellus  

experience not only for the pre-service teachers but for the VHS teacher as well as they shared 
ideas to answer this and other related questions. 

Content Knowledge 

In an episode that focused on applying and graphing an inverse function for an original function, 
the teacher used digital tools to show how an increasing interval turns into a decreasing interval 
and vice versa; the x values become vertical asymptotes; a horizontal asymptote y=c turns into 
y=1/c. A maximum value turns a minimum value and vice versa with an emphasis on a 
recalculation of the end point. One pre-service teacher asked: I am missing the reference to the 
point of discontinuity!!!!  She then asked:  

1) Under what condition during work on an inverse function does (a) a point of 
discontinuity remain a hole, (b) a point of discontinuity turn into an asymptote; 2) 
What is the inverse function of the function in the given problem?; and 3) what is 
the graph of the derivative?  

Again, the ensuing interaction generated a enthusiastic conversation among the pre-service 
teachers and the VHS teachers.    

That this has taken the form of an opportunity for both the participating VHS teachers and the 
pre-service teachers to refine their thinking about TPACK and to witness, first hand, how 
technology, content knowledge, and pedagogy are intertwined not only reifies the visions of a 
future where many more mathematics classes use TPACK as a framework to maximize learning 
but also invites further deliberations over Niess’s (2006) urge to identify "actions that must occur 
to move toward these visions" (Niess, 2006, p. 196).  

References 
Association of Mathematics Teacher Educators. (2006). Preparing teachers to use technology to 

enhance the learning of mathematics: A position of the association of mathematics teacher 
educators. San Diego, CA: Author. 

Association of Mathematics Teacher Educators. (2009). Mathematics TPACK (Technological 
Pedagogical Content Knowledge) Framework. San Diego, CA: Author.  

Biton, Y., Fellus, S., & Raviv, D., & Fellus, O. (2017). Yours virtually: Advanced mathematics 
and physics in the Israeli Virtual High School. Interdisciplinary Journal of e-Skills and 
Lifelong Learning, 13, 229–250. Retrieved from https://doi.org/10.28945/3898 
http://www.ijello.org/Volume13/IJELLv13p229-250Biton3903.pdf 

Biton, Y., Fellus, O., Raviv, D., Feilchenfeld, D., Koichu, B. (2018). Mathematics at the Virtual 
School: Why? Why not? Who? What? And so what? In N. Movshovitz-Hadar (Ed.), K-12 
mathematics education in Israel: Issues and innovations (pp. 145-153). World Scientific. 

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework 
for teacher knowledge. Teachers College Record, 108(6), 1017–1054. 

Niess, M. L. (2005). Preparing teachers to teach science and mathematics with technology: 
Developing a technology pedagogical content knowledge. Teaching and Teacher Education, 
21, 509–523.  

Niess, M. L. (2006). Guest Editorial: Preparing teachers to teach mathematics with technology. 
Contemporary Issues in Technology and Teacher Education, 6(2), 195–203. 

Wenger, E. (1998). Communities of practice: Learning, meaning, and identity. New York: 
Cambridge University Press.   

http://www.ijello.org/Volume13/IJELLv13p229-250Biton3903.pdf

	Kept Cheek by Jowl: Technology and Math-Teachers, and Student-Teachers' Community of Practice  (Short Paper)
	יד ביד: טכנולוגיה וקהיליית מעשה של מורים למתמטיקה ופרחי הוראה   (מאמר קצר)
	Technology for TPACK-enhanced Learning
	Technology and Dynamic Tools
	Pedagogical Content Knowledge
	Content Knowledge

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Right
  /CalGrayProfile (sGray)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /TUR <>
    /HEB <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [841.890 1190.551]
>> setpagedevice


