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Abstract: This paper aims to critically review how we caocarporate technology in school
education to provide students with the criticallskieeded for the 2century. This paper
will discuss how the knowledge economy demandsve st of survival skills from our
students, and how appropriate use of pedagogieabfugchnology can enhance the quality
of school education in the twenty-first century. clieological Pedagogical Content
Knowledge (TPCK) framework and Active-Constructiveeractive (ICAP) framework
have been reviewed to examine the important balahcentent, technology and pedagogy
in designing and implementing effective e-learnifassrooms for our students. The design
of an online automated writing evaluation system @en examined to evaluate how it can
improve students’ English writing and their'2dentury skills. This system will be put into
practice in the next stage of this study.
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Introduction — The world is changing FAST!

IBM conducted a survey with 1,500 Chief Executiv#fié@rs from 60 countries in 33
industries in 2010 reveals alarming results [1)JFdwer than HALFof the CEOs believe
that their companies are equipped to deal with dexmes and velocity of a world that is
changing on a massively interconnected system. & impact of technologyon
organizations has jumped from th® ® the 3% place in importance, and the executives
believe that more technology-based solutions wél eeded in the 21century. 3)
Creativity has been selected as the most crucial factoufard success in an increasingly
complex world Are our students equipped with these skills?

Thomas Friedman [8] also makes his case on hig,bidee World is Flatthat the
world is shifting from an industrial economy toigliy complex knowledge economy. This
global and Web-enabled platform allows any indiaklany group, any school and any
organization in the world to use new tools to comioate and collaborate. Wagner argues
that the current school systems only prepare stadenthe tests, and even the best schools
in the US do not teach the must-have skills stisleeed to have to survive in the’21
century [17]. He describes such issue as @lelfal Achievement Gaand proposes that
students must acquire subject content knowledgeeisas the seven survival skills for the
twenty-first century: critical thinking and problesolving, collaboration across networks
and leading by influence, agility and adaptabilitgjtiative and entrepreneurialism,
effective oral and written communication, accessamgl analyzing information, and
curiosity and imagination.
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1. The 27" Century Skills (21C)
1.1 What are the ZLCentury Skills that our students need to develop?

Knight describes that education systems in tfec2dtury prepared people for work related
to manufacturing, and supported a vocational tngininentality [13]. The knowledge
economy in the Z1century focuses on the trade in knowledge throthghmedium of
communication technology. Knight indicates thatéhs a need to transform the traditional
models of education with one that reflects the kieoge economy and the need for lifelong
learning. Kong [12] further summarizes the*ZEntury skills (21C skills) as the skills
needed to achieve the desired learning outcomesdidoal goals in the 21century:
inquiry, critical thinking, communication and cddl@ration.

2. E-learning classrooms for the 21st century
2.1 Educational goals for the e-learning classrooms

When we design e-learning classrooms for th&@htury, it is important for us to make
sure that we are providing students and teachéhsami environment to support to achieve
the 2F' century educational goals [12]: use digital tedbgp to facilitate learning and
teaching, increase students’ autonomy through segel of ICT (on determining the
educational goals and learning strategies, shifatds a more learner-centric model), as
well as to provide students with more authenticiigey opportunities through simulations,
inquiry and collaborative learning (to develop €nt$’ inquiry, reflection, communication
and collaboration skills)

2.2 Designing the e-learning classrooms

Many researches indicate that computer-assistédiati®n in class had a positive effect on
teaching and learning [6]. Mishra & Koehler [15] keathe case that merely introducing
technology to the educational process is not enoudiey proposed a conceptual
framework which describes three main componenteefearning environments: content,
pedagogy and technology. They emphasize the caonsctinteractions, affordances
between and among these three components. The dleglval Pedagogical Content
Knowledge (TPCK) model suggests that knowledge tabontent (C), pedagogy (P) and
technology (T) is crucial for effective teachingddearning. However, these three elements
should not be viewed independently, and we shooiddhasize how these three elements
relate to and complement each other.

Another important area to consider when we desigarning classrooms relates to
the design of different learning activities for atudents. Chi [4] presents a conceptual
Active-Constructive-Interactive framework for difémtiating passive, active, constructive
and interactive learning activities. Chi also preg®a hypothesis that interactive activities
(“dialoguing”) are most likely better than constiive ones (“generating”) ; constructive
activities will likely be better than active actiegs (“manipulating”) ; while active activities
will likely be better than being passive (“receigin
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3. Process writing / ETS Criterion — an online automagd writing evaluation service
for secondary school students

3.1 Process writing to improve students’ writing skills

Process writing has proven to be a long-lasting and innovativehieg approach since the
1980s [2005]. Traditional approaches to the teagbinwriting focus on a teacher-centric
model and the written product [13]. As a resulydsints’ writing pieces are rather
mechanical, and they also lack the skills neededadree writing [13]. In addition,
struggling students tend to produce writing piettes are shorter, more poorly organized
and weaker in overall quality [9]. They lack thetiation and confidence in writing [3].

Flower and Hayes [7] are among the first groupeséarchers who studied writing as a
cognitive and problem-solving process. They idgrttiat writing can be viewed as a set of
unique thinking processes, and these processesaht@eearchical and non-linear structure.
In addition, Flower and Hayes indicate that writisgoal-oriented, and that writers explore
and refine their goals through the process of mgi{jplanning, translating, reviewing and
the monitor). Teachers in Hong Kong were introdutedhe process approach to the
teaching of writing in the 1990s [3] & [16]. Reseastudies on teaching process writing to
students confirm that this approach can be a wéekatd effective approach in enhancing
students’ writing skills [2], [3] & [10]. It alsanicreases students’ confidence in writing and a
greater awareness of the different stages in wgrifrespite the long history of its benefits,
the process approach to writing is still not beiwidely adopted by schools in Hong Kong
[5] & [13]. That could have been caused by the laicteacher training and time constraints
on both the students and the teachers. Teacheldma#docate extra lessons to go through
the different writing stages and students needithe to do the actual writing.

3.2 Will an online automated writing evaluation servim@mote process writing?

We are implementing a process writing project witlee secondary schools utilizing ETS
Criterion. Criterion is a web-based automated wgitievaluation (“AWE”) service
developed by Educational Testing Service (ETSha WS to evaluate students’ writing
skills and provide instant score reporting and dasgic feedback [1]:

Educational goals:  Improve students’ subject cdntesssay writing skills (e.g.
cause-and-effect and persuasive essays), collamorand critical
thinking skills

Pedagogy: Process writing & Peer Reviews

Content: Language across the curriculum (existingject content being
taught)

Technology: Criterion online writing evaluation wee (with Artificial

Intelligence & Natural Language Processing techesqu
3.3 Technological-Pedagogical-Content Model

Teachers create their own writing assignmentslecs&om a list of predefined topics from
the online library. Once a student submits his#smay online, the system providestant
scoring and feedback on erro grammar, usage, mechanics, styles, as well as
organization & development. Criterion uses an iaréf intelligence system with natural
language processing to extract distinct featuresr(60 language features) from essays, and
to predict (with statistical techniques) what hunmraters will score a particular writing
assignment [1].Students will then be able to quickly revise, add re-submit/re-publish
their essays. There are no preset limits on thebmurof resubmissions, and the ability for
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the system to provide instant feedback to the stadgon their submission will motivate
them to write more and learn from the trait feedbanalysis and comments from teachers.
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Figure 1: Students receive instant feedback upbmsssion of their writing

Teachers will also be able to give students feeklloatine, and the system also supports
peer-editing.Teachers will also be able to access differenyinaeports online to monitor
students’ writing progress.

Because the Criterion Service is available onlgtedents and teacharan access it
seamlessly from anywhere with an internet connectio at anytime — school, home,
libary or office. The instant feedback and easyde-features encourage frequent writing
practice, one of the keys to improving writing. &uats can also choose fromriting
templates/scaffoldsto plan and organize their essays, as well as econiwate with their
teachers and fellow classmates on peer editig Titengvservice also enables teachers to
spend more time on teaching and focus their instmugn critical areas by reducing time
spent assigning, reading and correct student \gatin

Attali [1] and Chen & Cheng [3] reported that stats benefited from automated
writing evaluation systems, for example studentstigher writing scores [1]] fewer errors
in their resubmissions and increased writing pcactBtudents could also use the system
effectively during the drafting and revising stagéprocess writing [3].

That is consistent with Wagner’s view regardingvitbis generation is motivated to
learn: instant gratification and use of the web &mif-directed learning and peer
interactions. That would allow teachers to bettedarstand their students’ writing ability
and thinking process. While it supports all stagfeSnglish-language writing, the Criterion
service does not grade essay content and canmathtalplace of instruction and feedback in
a blended learning environment. We plan to studydhea in detail (e.g. how we can most
effectively incorporate this automated writing exatlon system into the Process Writing

curriculum) in the next stage of our study.

4. Conclusion

This paper critically reviews how we incorporatetteology in school education to provide
students with the critical skills needed for the' 2entury. Technological Pedagogical
Content Knowledge (TPCK) framework and Active-Coustive-Interactive (ICAP)
framework have been reviewed to illustrate the irtgpd balance of content, technology
and pedagogy in designing and implementing effecevlearning classrooms for our
students. The design of an online automated wriveguation system has been examined
to evaluate how it can improve students’ Englisiting and their 21 century skills. This
system will be put into practice in the next stafjéhis study.
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