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Abstract: This paper reports a large scale survey of elementary and junior high school 
teachers on their use of ICT and the differences their background may have made. A survey 
questionnaire was developed based the six standard areas suggested by International Society 
of Technology Education (ISTE). A total of 324 schools and 3,729 teachers in Taiwan were 
surveyed. The results showed that teachers performed better on ICT integration if they were 
male, received higher education, gained ICT related training, or had ICT administrative duties. 
No age differences were found on the teacher’s proficiency of ICT integration. It suggested 
that teachers need both technology and teaching experiences to do well on ICT integration.  

 
Introduction 

Information and Communication Technology (ICT) has been advancing at a great speed. The impact is 
herald by many people and institutions (Lim, 2007). To harness the effect of ICT development, many parts of 
the world have been making efforts to integrate ICT in their schools. Asking teachers to integrate technology 
into their teaching, however, could be a long and difficult job. There seemed little progress made compared to 
the money and equipment that has been invested into the process (Bichelmeyer & Molenda, 2006). Yet having 
teachers to use computers is an important goal for ICT integration.  

Taiwan has been advocating ICT integration since the reform of education (Ministry of Education, 
1999). The new curriculum asked the teachers to integrate ICT into every subject matter they teach. The 
government has spent great efforts in providing equipment and training to teachers in the past decades. Many 
regional and small scale surveys conducted to assess the effects of teacher’s integration of ICT found that 
teachers are in general feeling positive about the computer integration, but teachers’ background such as age, 
subject matters, administrative duties made differences (for example, see Kao, 2005).  

Many individual background factors have been documented to have potential impact on teacher’s 
integration of computers (Becker, 2001). In order to confirm the past findings and to present an overall picture 
of teachers that use computers at schools, this project examined several demographic background, including sex, 
age, education, administrative duty, and computer related jobs. In general, males were doing betters than 
females (Lee, 1997). In order to examine the factors that could influence teacher’s use of ICT, a study was 
conducted to survey the elementary and junior high school teachers in Taiwan.  
 
Methods 

A survey was conducted from October to December, 2006. A total of 4,911 teachers from 334 schools 
were surveyed, and a total of 3,729 questionnaires were returned. The return rate was 76%. The survey was 
distributed by both paper and web.  

The standards developed by the International Society for Technology in Education (ISTE) was taken as 
references. The National Educational Technology Standards for Teachers (NETS-T) developed by ISTE was 
adopted by states within USA, and it covers the following ICT integration in education aspects. The six NETS-T 
standard areas are: 1) technology operations and concepts, 2) planning and designing learning environments and 
experiences, 3) teaching, learning, and the curriculum, 4) assessment and evaluation, 5) productivity and 
professional practice, and 6) social, ethical, legal, and human issues (ISTE, 2000). Based on the above six 
standard areas and 23 performance indicators in NETS-T, an expert panel of local teachers was used to develop 
questionnaire items based on the NETS-T standards. The ICT integration scales were consisted of 45 items. For 
each item, teachers had to rank their experience during the last semester using four choices: “very often,” 
“sometimes,” “once in a while,” and “never use.” Those four answers were coded as score 4 to 1 in the 
subsequent analysis.  
 
Results and Discussion 

The results of the teacher’s mean score and standard deviations on their six ICT integration scales for 
each of the background items were reported. The scores showed that all the listed background factors produced 
differences that reach significance at p<0.05 level.   

The results found that teachers at elementary schools were doing more ICT than teachers at junior high 
schools. Given the higher academic pressure and the high stake high school entrance exam systems, the 



elementary school teachers in general enjoy more freedom and flexibility in their curriculum and lesson 
planning. On the contrary, the heavy demand on the time for academic achievement could have limited the 
teachers to explore more teaching alternatives using ICT. 

The results confirmed the general assumption that males did better than females on the technology 
related practice. Similar results also found for the teachers who had computer related administrative duties. 
Education and professional training in ICT helped too. Teachers with experiences on doing ICT related research 
performed much better than those who simply have taken credit courses or even those who obtained a degree in 
ICT related fields. Those who neither took any courses nor did any research performed the poorest. 
 
Table 1: Teacher’s background on ICT scales. 
 
Factor  n Mean SD 

Elementary 2463 2.61** .56 School  
Level Junior high 1266 2.47 .58 

Male 1323 2.69** .54 
Sex 

Female 2406 2.50 .58 

Taken credits 990 2.64ab .54 
Training 

Done research 70 3.01a .46 

 With degree 248 2.81b .48 

 none 2421 2.49ab .58 

Normal C.  98 2.63ab .64 Edu. 
level B.S. 2478 2.54b .57 

 40 credit hours 316 2.56ab .58 

 M.S. 827 2.64b .58 

 Ph.D. 5 2.70ab .35 

ICT duty 145 2.99a .43 Admin. 
duty Other duty 876 2.66b .54 

 none 645 2.55c .54 
Notes:  1. ** p<.01, * p<.05.  

2. The results of Scheffe’s post-hoc test were denoted as the same letter if there is no significant differences at 
p<.05 level.  

 
The age of the teacher, however, was the only background factor that did not show significant 

differences. It is contrary to the conventional belief that old teachers may not be able to integrate computers in 
education well because they are too old or too afraid to do so. In other measures, the findings confirm the usual 
observations. In the age differences, however, it presents another picture. It is possible that ICT integration 
required teachers to do well not only on the new technology, but also on the teaching aspects such as learning 
about students, curriculum, and materials.  

 
Table 2: Years of teaching on overall ICT average 
 
Years of  
teaching n % Mean  SD 

< 5  1176 31.5 2.56 .45 
6-10 1073 28.8 2.58 .35 
11-15 705 18.9 2.52 .33 
16-20 466 12.5 2.60 .34 
Above 20 309 8.3 2.57 .37 



 

Policy makers and school administrators should recognize that teacher training is a slow but important 
component to teacher’s use of ICT. Professional development is a way to encourage teachers to explore new 
technology in teaching.  
 
References 
Becker, H. J. (2001, April). How are teachers using computers in instruction? Paper presented at the annual 

meeting of the American Educational Research Association, Seattle, WA.  
Bichelmeyer, B., & Molenda, M. (2006). Issues and trends in instructional technology: Gradual growth atop 

tectonic shifts. In M. Orey, J. McClendon, & R. M. Branch (Eds.), Educational media and technology 
yearbook 2006 (Vol. 31) (pp. 3-32). Westport, CT: Libraries Unlimited.  

ISTE (2000). NETS-T performance indicators. Retrieved September 15, 2007, from 
http://cnets.iste.org/teachers/t_stands.html  

Kao, Y. M. (2005). The Study of Current Situation of Integrating ICT into Instruction in Elementary Schools in 
Taipei City. Unpublished master’s thesis, Taipei Municipal University of Education, Taipei, Taiwan. 

Lee, K. T. (1997). Impediments to good computing practice: Some gender issues. Computers & Education, 
28(4), 251-59.  

Lim, C. P. (2007). Effective integration of ICT in Singapore schools: pedagogical and policy implementations. 
Educational Technology Research & Development, 55, 83-116.  

Ministry of Education (1999).Curriculum outlines for “nature science and living technology”, Taipei, Taiwan: 
Ministry of Education.  



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


