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Abstract. This paper shows a basic discussion about the human development 
process described under the context of the postmodern knowledge society of  
the 21st Century. The author presents the concept of "the cycle of human devel-
opment", which is believed to offer the basis of informatics education. In accor-
dance with that, the presumptions of the pedagogical design of informatics  
education and its essential contents are also proposed. 
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1   Introduction 

The human development process in the 21st Century is thought to be described as a 
cycle process. In this discussion, human development is presented as a concept which 
stands for the positive transitions of maturity observed in various aspects of the hu-
man being such as intelligence, personality, skills, behavior, or knowledge. We argue 
in this paper that the human development in the 21st Century should be described as a 
cyclic process that includes these three steps of "encountering others", "discovering 
self inside others", and "reconstructing self", which the author calls "the cycle of 
human development".   

"The cycle of human development" is an alternative to the linear and hierarchical 
human development model which was dominant in the 20th Century. In that era, the 
process of the human development was assumed to be a linear and hierarchical proc-
ess which is expressed as the "start-to-goal" or the "lower-to-higher" model. These 
kinds of assumptions about the human development were the correspondence to the 
modern paradigm which was widely in common among the 20th Century societies. 
Under the modern paradigm, the public education system organized by the schools 
and its standardized curriculums was established on the basis of the linear and hierar-
chical structure. However, after the accomplishment of modernization, mainly around 
the western world, the linear and hierarchical education systems began to be insuffi-
cient to satisfy the complex demands of the society because of the change of social 
conditions that had justified modernization as a social objective. 

In the following section, we will firstly show the theoretical background of the idea 
of “the cycle of human development”. Secondly, the details of the idea of "the cycle 
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of human development", as a human development process of the 21st Century are 
discussed. Thirdly, we will argue how the pedagogical presumptions of informatics 
education should be described from the viewpoint of "the cycle of human develop-
ment". Fourthly, we propose what we consider are the essentials of informatics educa-
tion in the knowledge society of the 21st Century. 

2   Theoretical Background 

Psychological discussions of "self" give the basis of the idea of "the cycle of human 
development". Hermans and Kempen have conceptualized the conditions of poly-
phonic and multivoiced state of the self as "the dialogical self" [1]. The concept of the 
dialogical self shows a new way of understanding the relationship between the self 
and the others. According to the concept, the self contains plural positions and  
the dialogical relationship among the different positions constitutes the self. The dia-
logical self is thought to be a dynamic process that contains dialogical relationships 
between the self and the others inside of the same personality at once. This is also 
able to be understood as a concept that describes the state of the self kept affected by 
the others. If we regard the learning as a process of changing the state the self, the 
concept of the dialogical self will bring an insight of seeing the learning as a dialogi-
cal process that occurs inside of the human. 

The idea of "the cycle of human development" is also affected by the discussions 
that relate to the modernized sensibility of "linear time". For example, Japanese folk-
lore describes the concept of time held by the traditional societies as "cyclical time" 
that consists of the repetition of "Hare", which means the sacred time of the year, and 
"Ke", which means the secular time [2]. The concept of cyclical time is characterized 
by its own structure of involving the occasion of rebirth. Under cyclical time, the time 
of "Hare" functions as bringing new value from outside into the society and causing 
the symbolic rebirth of the society. This can be understood as a human's lifecycle of 
learning that consist of encountering others and bringing new value from those others.   

3   The Cycle of Human Development 

As mentioned above, "the cycle of human development" consists of these 3 steps. 

(1) encountering others 
(2) discovering self inside others 
(3) reconstructing self 

 
The meaning of each step is to be understood as explained here. The step of "Encoun-
tering others" is considered as the beginning of the cycle. This step describes any of 
the situations in which we come to face someone or something we don't know, or 
haven't experienced in our daily lives. The concept of "others" here includes the na-
ture or the personality we find newly inside someone or something we have already 
known. "Discovering self inside others" comes next. It is the step in which we dis-
cover something similar to or in common with ourselves inside "others" we have  
 



356 T. Saito 

 

Fig. 1. The cycle of human development 

encountered. This step means the beginning of building a dialogical relationship with 
"others". "Reconstructing self" comes last. It is the step in which we reconstruct our-
selves under the influence of the dialogical relationship with "others". Reconstruction 
includes not only a drastic change but also a subtle change observed in our daily lives, 
which occurs on our sense of value or the behavior toward something we think of as 
"others". It would also be the essential preparation for "encountering others", which 
comes next. 

The idea of "the cycle of human development" comes from critical considerations 
to the limitations of the linear development model that is applied to human learning. 
The linear development model sees human learning as an optimized way of achieving 
pre-defined goals. While the stress of learning activities is put on the goal achieve-
ment, the value of learning processes is thought to be decided depending on the extent 
of the goal achievement. This model is suitable for the circumstance of the modern 
industrial society, where they can clearly draw pedagogical goals as requirements of 
the society. However, it is not suitable for the circumstance of the postmodern knowl-
edge society, where clear-cut social goals cannot be formed and the stress should be 
put on the learning process itself rather than the goal achievement [3].  

The idea of "the cycle of human development" is also based on the observations of 
the nature of the human development in reality. As mentioned above, human devel-
opment means positive transitions of the maturity observed in various aspects of the 
human being such as intelligence, personality, skills, behavior, or knowledge. The 
shape of the cycle is thought to be the most suitable to express the nature of these 
transitions, because their natures are to be understood thoroughly by using the meta-
phor of "the human life cycle". In this metaphor, their natures are commonly to be 
described as a process which contains "death and rebirth" in symbolic meanings. For 
maturity cannot be accomplished without an irreversible internal change of human 
nature, which can be compared to the symbolic "death and rebirth" upon the human 
life cycle. 
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4   The Pedagogical Presumptions of Informatics Education 

From the viewpoint of building proper relationship between "the cycle of human 
development" and informatics education in the 21st Century, the author believes the 
three pedagogical presumptions listed here are required of informatics education. 

(1) Informatics education should be designed to encourage the dynamism of the 
cycle. 

(2) Informatics education should assume the human intelligence to be always 
under development and never to be completed. 

(3) Informatics education should treat ICT as a means of bringing "otherness" to 
the learners. 

Detail of each presumption is explained below. 
Informatics education should be designed to encourage the dynamism of "the cycle 

of human development". As we know by the concept of “lifelong learning”, the proc-
ess of human development is now expected to continue throughout human life. This 
process is to be expressed as a recurrence of the cycle. The author believes informat-
ics education today has the mission of encouraging the dynamism of the cycle and 
supporting the lifelong learning as the recurrence of the cycle through providing the 
basic literacy of informatics. 

For the sake of giving dynamism to the cycle, informatics education should assume 
human intelligence, in the broadest meaning, to be always in the state of underdevel-
opment and never to be completed. If we consider that the growth of human intelli-
gence could have its completion, the process of learning is going to be designed as a 
linear path leading toward a clear-cut goal, which brings the learners to the end of 
their learning. If we wish to embody informatics education that has sufficient poten-
tial of encouraging the dynamism of the cycle, every process of learning should  
be practiced as continuous development of human intelligence that is never to be 
completed. 

The author also believes that informatics education should treat ICT as a means of 
bringing "otherness" to the learners so as to encourage the dynamism of the cycle. 
The otherness means the essence that makes someone or something "the others" for 
us. It is often experienced as the feeling of unfamiliarity or un-understandability in 
our daily lives. The cycle begins from "encountering others" by the learners and thus, 
informatics education, which considers acquiring ICT literacy as one of the most 
important pedagogical purposes, is expected to be the key for the learners to go into 
the movement of the cycle; because ICT is capable of being learned as the media to 
bring otherness to the learners. On the other hand, if informatics education is prac-
ticed lacking the sense of otherness, its potential of encouraging the dynamism of the 
cycle must be reduced. 

5   Essentials of Informatics Education 

The author believes that informatics education designed on the basis of the presump-
tions mentioned above is, at least, to have three essential contents listed below. 
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(1) Understanding the foundation of ICT 
(2) Understanding information 
(3) Producing information 

5.1   Understanding the Foundation of ICT 

Firstly, informatics education should provide the opportunity to understand the foun-
dation of ICT. The foundation of ICT means the basic knowledge for learners to  
form the mental model of ICT that is appropriate enough to acquire ICT skills by 
themselves when needed. It does not necessarily mean the static and detailed knowl-
edge obtained from the textbooks but also the working knowledge obtained from 
practical training. 

The author believes that learning programming with small and simple tasks is the 
best way to obtain such knowledge [4]. In this context, programming means a series 
of operations that contain defining tasks to be processed by the computer, breaking 
defined tasks into several steps to form procedure, implementing programs by writing 
procedures with programming languages, and evaluating the validity of the programs 
as solutions to the tasks. The learners are expected to learn the principles that rule the 
functions of computers through the experience of programming, because it contains 
the opportunities to see and analyze the human tasks from the computer's viewpoint 
and check the validity of the analysis done. The purpose of learning programming 
should be put firstly on understanding the principles that enable computers to func-
tion, not on acquiring information processing skills. 

5.2   Understanding Information 

Secondly, understanding information should be practiced in informatics education. 
The concept of information stands for "the meanings or values for humans" here. 
Understanding information in this way is as essential for informatics education as 
understanding the foundation of ICT, for it is information as the meaning or the value 
that forms the purposes or the reasons to make use of ICT. From viewpoint of "the 
cycle of human development", understanding information is closely related to grow-
ing the essential capabilities of bringing dynamism to the cycle, such as the receptiv-
ity of the otherness and the appreciability of its value. This is because, according to 
the semiotic discussions, information as the meanings or the value is to be generated 
by finding the differences in the world around and articulating them with symbols. 
This process is never to be enabled without the sense of the otherness supported by 
such capabilities. 

We can learn pedagogical methodologies of understanding information from the 
practices of the fields of media education or media literacy affected by semiotic text 
critique [5]. In terms of media education, the foundation of information is to be ex-
plained using the semiotic terminologies that include "text", "code", "convention", 
and "context". In this practice, the text that brings information is assumed to be a 
series of representations constructed under the influence of the codes, the conven-
tions, and the contexts. The methodologies of recognizing and analyzing the condi-
tions that affect the constructions of the representations have already been established 
as school curricula [6]. 
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5.3   Producing Information 

Thirdly, producing information should be also practiced in informatics education. It 
should be practiced for obtaining the capability of seeking and establishing the proper 
relationship with the others that the learners have found. From the viewpoint of "the 
cycle of human development", self-reconstruction is to be achieved through seeking 
the meanings of something or someone discovered as unknown others. This can be 
practiced through constructing the representations on ICT because the process of the 
construction under the media-rich environment of ICT inevitably contains the occa-
sions of choosing the symbols available to represent the object. What are constructed 
here should be exactly the representations of the relationships that the composer has 
established with the object as the others. 

Constructing the representations as producing information is to be practiced by 
"mission" and "target" oriented composing curriculums. “Mission” is the concept that 
expresses the reason or the purpose of composing, which gives the necessity and 
meaning of composing. On the other hand, the concept of “target” means assumed 
audiences of the representations. These are to be the key factors for the learners to 
decide on for the design of the construction. In addition to that, for the learners, they 
are exactly the expressions of what we call the otherness because they are to be found 
only if the learners try to figure out with their own imaginations. Therefore the  
curriculum of constructing the representations should be started from analyzing and 
making definitions of the mission and the target. 

6   Conclusion 

We discussed how the human development process should be described in the knowl-
edge society of the 21st Century. Responding to the research question, the author 
presented the idea of "the cycle of human development", which contains 3 steps of 
"encountering others", "discovering self inside others", and "reconstructing self". 
Discussions on the pedagogical presumptions and the essential contents of informatics 
education are also shown in this paper. 

The idea of "the cycle of human development" is proposed in order to establish the 
principle of the pedagogical practices of informatics education in the postmodern 
knowledge society. Its essential significance is to be found on the fact that it is ex-
pressed as a "cyclical" process. Assuming that the human development process is a 
cycle, the focus of the pedagogical practice would inevitably move from goal 
achievement to the experience of the process and its dynamism. As referred above, 
this comparison is a correspondence with the transition of the pedagogical require-
ment from that of the modern industrial society to the postmodern knowledge society. 
Under the idea of "the cycle of human development", one of the most important mis-
sions expected of informatics education would be to help the learners obtain basic 
understanding of the concept of informatics and the foundation of ICT and encourage 
them to bring the dynamism to the cycle by themselves making use of information 
and ICT environment. 

At this moment, the idea and the discussions presented in this paper are at the stage 
of proposals that are obtained from the author's experience of studying and teaching 
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informatics toward the undergraduate and graduate students. The author recognizes 
that continuous surveys and detailed descriptions of pedagogical examples are  
required to confirm the presented idea and establish reliable principles from it. Re-
searches and practices on these recognized problems are now ongoing. The author 
strongly believes that the results would be reported on the next paper. 

References 

1. Hermans, H., Kempen, H.: The Dialogical Self, Elservier Inc., Amsterdam (1993);  
Taiwateki-Jiko, Shinyosha (2006) (in Japanese) 

2. Nakazawa, S.: Kodaikara-Kita-Miraijin “Orikuchi Shinobu” (The Futurist comes from  
ancient time), Chikuma-syobou (2008) (in Japanese) 

3. Aviram, A.: The Decline of The Modern Paradigm in Education. International Review of 
Education 42(5), 421–443 (1996) 

4. UNESCO, Division of Higher Education, eds. Information and Communication Technology 
in Education. A Curriculum for Schools and Programme of Teacher Development, 121 
(2002) 

5. Masterman, L.: Teaching The Media. Routledge, New York (1985) 
6. Ontario Ministry of Education: Media Literacy Resource Guide, Queen’s Printer for Ontario 

(1989) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /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 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /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 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


