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The Implement of STS Collaborative Tutoring Strategy eﬁfﬁtﬁm Scenarios
| with Ubiquitous Learning Environments

Abstract
In estabhshlng a ub1qu1tous learnmg environment, ft~1«s~not eﬂly to-take-notice of its
(‘i'u f;’l: 'f ]
basement but also the tutormg strategy and the content @-ﬁthe—le&mg&etwrtymshould

_,f—
be-paid much-attention on. Whrle facing a diversified learmng env1ronment takmg what

kind of tutoring design and strategy, Wﬂl—b&the key factor to an effectwe leamlﬁgvactrwty red

)da‘)* [
Therefore, im this stucl'yjr%ccnstmert a ub1qu1tous learnmg environment in which the real

r’rn bt?
l

world and virtual space, the personal spaec’ and l;he' shanng~s-paee w1-l~l~be~connected W}th |

each-other so that the students can ‘make the-bst- of Informatlon technology and hrrngﬂp
a collaborative learning community on the l{nternet r%)nl:thef other hand the Ldea of, {STS
(science-technology-society) collaboratlve tutormg strategy is adopted to constructl

learning environment and to carry out a series of learning act1v1t1es Through the
attitude- evaluatm/g sheets crf science studymg, the tutor can khow Lf‘there 1s any apparent
d1fferencq on t»hekstudents learmng attitude towards the course of “Natural Science and
Life Technology At—tnh&eﬂdﬂf%h&feseareh\ the results(‘ 11=Lus~tratoel that there are some

positive effects does 1mpact onf the students’ attitudes toward science course', science

teachers, ;seienee learning metivates and scienee-learning strategy.

Keywords: Uhiquitous learning environment, STS (science-technology-society),

Collaboratlve,ITutormg strategy, Natural science and life technology. |42/:%% |
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1. Introductlon

Over the past several years, the development of IT (internet technology) has changed

the style of education. Education is no longer restricted to a certain ﬁxed time and in-a
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the%eeentyears, the advanced and apphcatlon of ubiquitous computing technologies [12]

brm:gabout— &remlutron in theAeducann ﬁeldr
— T e

A\long with the oecurrmg of ubiquitous computing technology, d1g1ta1 learrnng models
i Lk l 2> K

y also change apparently{ Research on ubiquitous env1ronment becomes Very 1mportant ‘On

avoid verbosity] . the@ther—hand E learmng V1a«WWW (World Wide Web) has beenyst_udymguprosperously

J(\‘{ H 2

"o YT Mergrng creatwely( the techmques in the two fields to construet a support environment of
W g ?)\ xs{%ﬁf’f@ﬁmcg
?g{\ r)‘ be ubiquitous learning is dema:neled 2. ALearners can apply Wi- F1 (Wireless fidelity)
\ - vl('lj
ne2d s ' 3 handheld dev1ce to link with thekleazmr;;g cohtent,s garmng knowledge [14] There is no 7
A ([redyrort]
t oL limitation to the learning time and lgapmﬁg spacey thiis. rs——e,all:ed the concept of ublqultous

¢ ot //;Y,via'”“ 2% learmng lO]JNowaday péople,take more seriously-on ublqultous learnlng env1ronment, o Ui
{ - = y lrr A zv)‘l Ty TJ ' " v
s ! A 20 :whlch mostly due?to th:e~ubrqu1tous learmng envxromnent can- prowde an anytime’ ancl = ‘f‘

-~

? i ? s ge 1o 2 =
oY’ C‘ AR anywhere/lfeammg-eoﬂehtlem Pheuser:swcanmby -means-of handheld-deviee to lmle-wth—the re,

ASY L L AN riod | | )” /
/\’lﬂe i) A\C[‘ e e

A0 wrreless local area networkAteleam-m 2 ublqmtous learning condition [9] T e U}”,’

= e e e e pasins

mary S — - e

In the recent years, alot-of published papers have addressed the i issues on e- le‘armng
and have begun to notice the development of wireless 1nterfac§;‘,of mobile computing
devices and sensor technology; therefore, the focus on the research issug has been

x| transferred from digital learmng to m- learmng and f u- learmng mow: The change of
learning environments 1s/4 too, fast to, make the clear deﬁn1t1on fory ub1qu1tous learning

environment. Aside from the basic apphances 1t~rs-also worth«dlscuss1ng 1f there Is-any pra)

2

good tutoring strategy and suitable learning act1v1ty [3){ hl_addrtron the authors Chang,,,
Sheu, ‘and ‘Chan [1] also claimed that the three essential factors of the m-learning
environment are wireless network technology,ﬁm-learning device and, learning activity

design.
T

When=faeing a multiple learning environment, the key factor te-a successful learning
"i‘ weld - (LA

will-be-a good tutoring design and strategy. It is, known that school is-an important place:

for stuelentswto study{, and teachers are thevones—who—shoﬁld—itake effective tutoring

§:etion) strategy to help the students to- stnely—as—wel»l»-as“they‘can Only when there is a good
ol yphe|

collaboratlve studylngwtutormg strategy can make&a collaboratlve -learning community®s
r/ AR ”,]

members harmomously interact WHl‘l—%Gh-—»@%h%r gaining the best learning results.

St | 1 « 1 ﬂ,.:A - ,.
The plural Iorm withowt an article ke’ implies “’%ngh(f"r" thatis needea ’;
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Extensive revisions to p2--961015
Along with the emergence of ubiquitous computing technology, apparently digital
learning models have also changed. Research on ubiquitous environments has become
increasingly important; whereas, E-learning via the World Wide Web has been
extensively studied. Learners can now use Wi-Fi (wireless fidelity) handheld devices
to link with wireless local area networks (LANS) to access discipline-specific content,
thereby increasing their knowledge [ ]. Since there is no limit to the learning time and
space, this concept is called ubiquitous learning [ ], a type of learning environment
now taken more seriously, primarily due to its anytime/anywhere availability. Thus, a
creative merger of the techniques in both fields* to construct a support environment
for ubiquitous learning is essential [ ].

* But what are these “two fields” {your words)? Do you mean E-learning and Wi-Fi?
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Johnson et al. [4] stressed that collaborative learnlng can enhance the learning attltude

fo
\Internet learning community is a kind of virtual leafnmg commumty, in which both the
'1 redundant ‘ pthes /

with ol
experts and the inexperienced person\ can discuss t@gether commumcat;e w1th each other

to find the solution to certain problems also they can build up thelr, knowledge database

systent. Internet is wsf one of the toolso through which people dispersed everywhere can

be connected and the1r knowledge expenences can also be gat—hered Therefore

/m) &)

researches who» rarsed up the concept of/ e- learnrng commumty wh1ch also includes

=

collaborative learning [5].

STS (sc1ence-technology soc1ety) tutoring is a leamrng activity focused on an issue
X ‘/lgl ”” (L, ‘1~ A

s
¥ designed in advance to anse the students’ mterests; ‘and hnk,s (’Nrth the concept of science /"¢

e

and skill [15] Through STS learning actlvrty ‘students can thaﬂ;le—abeut the solutions of
problems or plan to—leam- act1v1t1es either by themselves or by the team work. Since STS

tutoring emphasizes j#f training the students to think from different angles and inspires

them to do(research ae«t—wely 1ts development on the 1nternatlonal science education ﬁeld

/1

1% has grown at—a——hrgh~s=pecd tMost of the researcl}e’s* focused on/(cond:ueutmg STS into
@crence and’Technology coursi infroducing The
Therefore, in this research the combrnatlon of ub1qu1tous env1ronment w1th on-line

‘lﬁ te !
\/érDOSf N AL

oM l’l"

learnrng platform in-erder to constr:uct a ubiquitous learning envrronmenV to let-the

students,\make use-of 1nformatlon technology to enhance learmng efﬁcrency, eand adapt

4(9 ta. M 5
1V ' \/‘{ a P.A" »

themselves toﬁ modern technology soc1ety is presented QHh&othwhand wwe&t-e a
15 trta na
4% subject-related collaborative learning commumt}{ and—aetom& up ‘with the 1dea of STS

collaborative tutoring strategy and conduet a serles of tutoring experiments _onﬁcrence
sondusted  Whethe

and f,lfe "llechnology course fmhermm Pty there are any differences between the

&
(eynfax)  Students’ attltudes towards 501ence learning before and after the utilization of ub1qu1tous

Y

learning environment is the major coneernedsubject (gecently,-the-aut-l:wm,\h AZheng@ 5*

gy (\
" L/} U f_ [ /
Ogata, and Yano [4],, brought:abeut—the framework of, jubiquitous learning environment in

2004-and-claimed- thatﬂreil:LEM(pubrqultous}leammg environment)-is-es ;.. sed
fhe (dele L pBS uw) L5 A _«‘lm:’?'\
combrnatron between Areal world and Vrrtual space*;A perSOnal re. 5 and Shar;‘\]space

4 T )1 ‘1 o t ‘E/ fe ma
A Besrdes\fthey/\ came- up-wr—t»h a sample(model for ULE mrplementatron;; \%l;reh.mlns-eenter-ed
e I / f o f
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- L Y - adh = e+ ir
/ﬂy f l):‘r s enyiron ner QJL[/ l(D'/ H ELry

ngm 2 new Fd@m{)l at /?ea;nzl

3



{ % N&Vélr’ wri ’h“ Ywith ' immediatel ly aFter any Jorei oF the verb ‘tonneat”
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IF “PDAis a trademart or brand name, be swwe to insexrt The ‘ZPPmPrV{ﬁ Superscripl

When h?»JC'r”,j o W”‘fju‘ﬂzr&» *"”g'”c"y is uncounrtable.

on-l»e&mersx”phrough the estabhshment of a ubiquitous computing technical environment

eh ean connec/t Wﬂ;‘h school, famlly, communlty and society. Fhe
preN 19" \odéz;mwu,p. al

xesemhes{ Ma’fsuurap

7]5 ‘elsn-nk that the' research on digital

portfolig; (e-portfohg;) has become one-@#-t-he major themeys’ 1nAeducat10nal technology

Cfaes%aﬁeﬁl—ﬁe}d‘ Most of the current e-portfolio proposaIiwork;! only for,rlch client such as

t"tl‘:é "«‘.‘r]t )\
& desktop PC. Now that current ubiquitous learning trens\ m-akesAparadlgm shlftgl:ad&a-l-}y yrifax |
the
various chent appllcatlon/c onwe learnmg should work on handheld devices such asAPDA

[ 6 8

v 3
( ) Theapx;emous authors also proposedA e-portfoho environment for PDA chent\ in

& ""t n,’hﬂf/ J

addition to Ihc}desktop PC&él»}eﬂts TFhe-authers, Sakamura and Koshizuka [10], come-u-p

with the concept of @b_lqultous ID Archltecture and they also allocate‘\‘ nique identifier
”I'? \
which )s’ called ucode (ubiquitous code) for an object in the real world. The-authers use/

o
red undart ) v

“ucede tags such as RFIDs, barcodes, QR codes and active tags to attach(ucode High-end

3% ucode tags with large non-volatile memorjes store not only& ldentlf}ér ucode but also

/

b/
attribute information ,o—f the object If the tags do not have eﬂeag-h memoryés' for the
attributed information, 1t weu}dﬂbe stored in the remote databases th&t~a—re accessed v1a

V L4TPUS aom Mkt * 2 Thirs Gre l”lu aAnel i £s e[ 1,”/ ot e, al

~{  computer networks /(H’&ndhel“d"d ice lain-context information from ucode tags and

remote databas%a;e—la‘bfquﬁeﬂs-é}emmsan-iea«afs. Mitchell and Race [8] argued that the

[syntax (techmques) eémplo'y_e‘d"? allow users to rapidly gain access to a large repository of

=h.,

.\)y/[fzi

1\

W= - e e—

LP¥  multimedia information through the use of(a L camera equlpped w1thAhandheld dev1cj They
researches also adopted lchent/server structure and enabl)e/d' the retrieval of web-based
information te=be triggered by capturing 1mages whlehafe caught by ,the integrated CCD

% ( ) cdmrils\rg, Yang [13] deﬁned}];\ thatv ‘:an 1mportant aCtlY,lty in zi | \:}rtual learning
commumty s theeoH&boraﬂon@%ks@th@ughﬁh&Hhe« co«l-l@h@llﬂéﬁo:[}\ghould-bé occurppd %3
\»l;;nitde?end /outside ofa classroor;:‘lethoutl,\hmltatlon of space and time.
.)";”‘7 Based-on-the motivation, in this investigation the constructlon of a ubiquitous learmng -

— At pie \
P " environment is illustrated, within which the real world gnd Vlrtual )&& personal Space | f[)'w e

9,
Coprd Jx and shar,m;g space are connected 1‘1%‘VlSlb1y The si students are taught how they-camleam in
\ (o b i e,
,the ubiquitous learning env1ronment with the assistance of the”handheld dev1ces The

musT
deﬂeeuga*te be equipped with the-functions-of w1re1ess network,s’ cameras AQR @ode

L Within L Pprm‘o, you actual lv mean. 4. gndheld ;/,: Vite. equipy with 2 samera.. Your VErsion
4
Sounds '}»u\[ur As.”

5¥ See Note 2 re: +rademarics :mé/m brand names,
¥ Ocewr’is a,n intransitive verE hence, it cannet be mad e P&s

»‘-”r
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encod.l-ng Through;QR Code _the users can rapidly link to the e-portfoho Webs1te in any

learning env1ronment»> recordMg’ any new e- portfohg thus Aa ublqultous learning

envrronment e«&n—-be—eens-tmeteel rtly been intt
\’”1 s 'I “f’ arx ‘\"f ”
Ln_addtt-rer\ Wbeen—any tutoring strategy raised for\ubrqultous learning
coPma, DIroPose.  &n

env1ronment(2 therefere‘ we come-up-with STS collaborative tutoring strategy, integrating 4.

H ?J >
dlgltal—technology interactive mechanism to connect with campus, family and society for
‘f'!l " I -
| the students to make the best-of information technology to enhance learning efﬁmency)
{ !?1":‘ &4

= | mmen\ the goal of effectlve learning, communication and sharing can be ebtamed
L ok
Meenwhl-}e a website is’ @stabhshed for recording the e-portfohq through the rnedrum of

1 r
QR | Ooden so that ,th’e users can easily read the two-dimensional code whrebe&n sparg: the
e+ o ll
time" A ,of 1nputt1ng long website addresses and researchlng AQR Code can also

automatlcally connect Wlth»e—portfoho website, sending theeapert-fehe back at any time

and any s,pae‘é The users can collaboratlvely learn and solve problems, forming an
A \fdlu\fif’v'&,\
1 }K— on-line colla-boratwe—learnmg community wrt‘h’ the website’s interactive mechanism.

2, Ublqu1t0us Learning Environment Ty o)
% e BF 1
Based on—the digital learning platform desrgned from open~source software, this
r;» Y‘

research-has-constructed an e-portfolio Web51te and ﬁ RS S@ggregatrjz/m website to work

(Lt as Wer

N
wWe

M.

as the-aided platforms for learnlng. Through QR Oode ;the“ students can use every kind of

handheld deviceg to connect with the e-portfolio Web51te to create a learmng record The

teachers can also use ,the environmental structure to eondue«t the students to_l-ea-rn dur1ng

Ethe' learnlng process through which it-can—also-accumulate: 1&;15}{1}@‘ resources andcericd
aan. be | R L4 ¥

materralsJ Therefore a ublqurtous learning env1ronrnent is b&ﬂd——upé—;&lready; dnd by

means of Lheublqultous technology the connectrgnl@f/{reel spao;wrth virtual space can

record the e- portfoho;\ln virtual space, wh.whmrs/ dlfferen‘;rfrorn: ';the traditional one-way

information searcl;aﬁrg’ in real space.

b >

A 27 U is in ael
TheAubrquﬁeus—feammg env1ronment _Js’shown in Fig. %E”and‘eiatuwi»l-lebe explained mere
elear in the followmg seetrons h

” \\ v.4, .‘J'
2% Np He© ’ brreet 'na; rather reher ( sons) CoNSTree]
i I\‘U; the research’ does not tonstried tm}’H“:"W)) rether; resea o EL5 RS,
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] I
A\WIH exp}am meore in the following two seetre«ns b
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e, omu¥ “The.
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Handheld Device

1¥ Fig. 1. Ihe structure of ublqultous learning environment

‘1“/1.,» Sov _»ﬂ/'wr;» :'

i }JJ_' W tf(’ =, i
, itous Emy/ ment yﬁd E—leammg Server NO rtelies '
it

Firstly, the teacher;’ encode; /éach e- portfoho& URT: into QR Code and attach these QR

(e 71"‘"

_i‘_-
€ode to each Ieanm-ng objecté 1n, ubrqultous learnrng environment. One QR Code

represents one URL stored i 1nte learnlng server. llhe teachers and students can use the

Iu W

| ha_ndheld device*s, cameras to read/( QR 'C)ode“ and through w1reless network IE wit

automatically connect le- portfolros to the server-51de data_base;; pr;zsceedlng;mformatlon
LrTNes Eyetmmd

gathering and wefds 1nputt1ng,/ In addltron the users can also use the cameras to take

" 7 y - ,« rvm

p}et:ures and uploadas&that—th&mfonnatwn caft be-shared.

As—fer e-learning server, we—integrate each e- portfoho RSS, Trackback and

Qi A:T" A\

3 AggregatorA technelogy 'Fhreugh 1ntegrat1ng y Aggregator and other related learning

A m
_resources such as webs ‘blogs and e-portfohos learnlng communities are formed. We

gx plits I‘ OV IiCE

ot fa
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hyphen) ot “multipally influenthial”: the Sirst sption is betler; as 1 have

2.2 E-Learnmg Platform
In ¢ our research, the digital learning platform is based urponA XOOPS (eXtens1ble Object

Oriented Portal System) &ﬂd~weuse~1ts related modules} to cdnstruct a..d.Lgl-ta-L—Le&mmg s
"'.\[e £, f P bu wn, f‘?:l,;
platform. W}t»h—th&pfeeeedmgwef campus act1v1t1es(, th1s digital-learning platform can
3, revy

extend the Iearnlng environment into families and societies, A establishing a
multlple-mﬂuen,f;gl" learning env1r0nment. The structure of a digital learning platform and
its main functlons are shown as‘ Fig. 2. The components and their functions are explained

aofoliowsl

XOOPS E-learning Platform
Management mould

>
=
5 Interactive instruction
S module
g " (1) Individual instruction
B (2) Interactive instruction
g (3) Interactive communication
(=]
E .

Searching mould

headine gramy,; |Fig. 2. Th€ Structure of E-learning platform

| 2.2.1. Authorization module| No itzl res
= -
Dug-to-the protectign of personal privacy, class rules and system security, this module

provides its users specific_accounts and passwords. The users can login by different

=2 A
¢).,‘

accounts and passwords and the system will automatlcally gwe d1fferent rights 16 operate ‘

and access.

\2.2.2 Interactive instruction module|  No iTalies

> Personal Ieamlng
re’ i »3‘ i aq i ‘

L] Pefserna} schedule: %t-ﬂﬁemmds of 1mp0rtant items for courses and arranggs v

“personal learmng projects; ([ lefe. perioe
i) He X
® Perse-n&l learnlng file: If comblnﬁs) w1th4 personal leammg ﬁles in digital

;,»

learning systemy ¢|delefe period|



2.2.3 Management module} no_ "fﬁ lies

’
l

® Learning records: ﬂSystem operating recorder for analyzing advanced learning

research.

» Interactive instruction:

o\ A

rf‘/'h’i ”I B

o C—ours&armeﬂneememﬁ Irnportant course announcement/. .::.:ﬁ ete pert

| T Aundan “\
re ) o
® [ earning tools,,,p ov1de,s" too.ls.forleammg [no period |

D

® Course materlals} documents slides, dynamic learning files, learning images,

information links, etc.

° Eyaluatiom-proﬁdes*s_imple on-line evaluation prov .. (Beriod

> Interactive communication:
® Bulletm general system announcement“ ‘f" pasTpaL
J Aot [ =~ -
® .Publie-discussion: d"rsettss for Su ec*t’ptrbhely Suwojectss)
{: ! Igﬂ) e Un[]fcl”f
Group-discussion Rk oom{, dmwsmmoomaeeormngtogpoups\

(g72 1 )*i

o
® Personal messages: person mess«&ﬁstransfernng\
]

{

On-line dlscussmg room instant Wmcds commumcatlon

=\
qariid

> Envnonmental setting: system operatln’g emomne-nt»-settmg\

r {’fpi"'t 1;""‘
’\ (]j;ersonal account management@ manage. nsensmaecountsx

» System management: manawgement»eﬁsystemand discussion boards. L’ o

12 24 Searchlng module no itudi

anerd” enables Hhe [hyphedl

| P'rso.vﬁtde user to execute ,full—text search for the system.

\‘ f""rA

2.3 E-portfolio, RSSAggregat,qum Website and Learning Community <

I
Eer the e learmng platform, J,he WordPress (Blog module) is integrated to the original

£ g ar ‘

related tot subjeets and they-will arrange the records \uploadlng to the websne/( proceed

f,,«

LA —‘

teamwork learmng Through theme learfnmg and on-line learnmg they can share and

accumulatetknowledge Teachers can\apply th1s system r )_p_ﬂly g,nd attentlvely de51gn ,the’

learning materials and manage the content of the ~Leammg websne The/( functlons of

e-portfolio-website are designed as shown in Flg 3

— -
O

system @XOOPS” and works as the e- portfolio web51te Students wrﬂ gather resources
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reader. L recemmen A that you delete +he sentences within
o S i e tirprsd Y ondn it int)
P Ter b Tool or 1 U thowT The wora |nibrmigiien )

AL Hons! T i

the advite in Note 1.

E-portfolio

E-learning ?iat&srm

1} xlq‘ wrl A

Fig. 3. E-portfoho and RSS‘Aggregator website

» Management mechanism: Llnder the original e-learning platform the managers can

s

set a rap1d speed for th€ users to link to the e-portfolio Websneﬁaccordmg to thelr
: ;accounts

12 ».-\.r pinty J +1 J

i a P ./\IK,J:\”‘ , 1

. T '
S »  E-portfolio: :l;he teachers enly have to pr@duce{one (course materlal on the 1nternet )

nd Hrite because they state what s tlready very Qbvidles 70 an "7,

because threugh RSS mechanisiy they can-save the mate«rravl sending time} ﬁlus Neapitall

’ = n/—w

they can /{manage thelr own materials and teachmg sources efficiently. ’On the
website, the students can record their learning experiences and 1nteract with their

teachers and classmates 50- that theyacan_buﬂd up accurate sc1erw,econcept Through

)f‘.

1nf0rmat10n—technolog;1,cgfl tools, they can learn with creative thinking, collaborative /

_learning and presenpr'};lg ablhty l

I N '\ reclur lancy
» Interactive mechanism: Interaetwe~ mech»an1@m—1s~the 1nteract10n between students

-4. 12 poritrd JUTT

eer™ and teachers. {Asrde from} the teachlng mechanism 1n or1g1na1 digital learnmg ‘

platform, teachers and students can share what they -have learnﬁ,ﬁ’ on{ RSS——

>rt“

/A»ggregat,ton Webs1te %n, through the/(functlon gﬁ TrackBackt on. learmng records

— websne thedwebsrte&ean ' onnect w1th each other) ophend
Furthermore we-use the structure ot,? f(,(,del\ R%%g&; ore oatlon Websxte founded by
—7';; ] {Xi"“’/! "‘a
K3 PHP, and aggregate the related rccords {wrth RSS tcchnology‘vto bwld—a entrancc website
“The redun "cn‘J

for learning 1escarch {\Zfeeder‘s RS&Aggregaﬂ%Websﬂe can shew the latest content.

wA &
H\\,,‘. >

1r
‘Onee-if there is any new information or updated news )they will be announced to learnmg
2% What dvesPHP’ ﬂ'w:j@w

”~

/ ’i}}@r »4//?

*

=




.HK' ‘yDu Hﬁ.\/e LL/ rz_’:zd,y S;z..f(/ Thi's several Hmes! It weteld be bﬁ'ﬁf, r 1o aelete +hi's Sg,r‘j”c.rwc,

marked by [ .
- 0001 ; —ave b b b not bei'ny regd
laxoid re xR&S%ggregaﬂmMeﬁbsﬁe Therefore, the users dmathaue-t@-bxmusexw&bsﬁe—t@
Elded \ /gileigmtlem~whwhmeLsa¥e,kh&b£é;;&nmg%m :Jrﬁe;é interactive mechanism can form *1
[dier”” &hﬂée learnmg commumW«Zrl&Mgﬁa&%e%@%&Lm&m@w& users can efﬁc1ent1y
communicate and share mforrnatlor};. oY JJ el interaction
2.4 STS Collaborative Tutoring Strategy and Learmng Act#vnty dprishne o5 m ubiguitou
o Zu\ Ar STS collaborative tutop:;g ﬁs,t*rateg}}';klsjlﬁfo;oéédﬁiéﬁ% with th@ tutoring strategy, / iy
f\/ " ;a.}sed—ﬁ'em the literature review,’ m%h@eh@mmk%mﬁub}qumu&mmmem 5* ’
and system-platform. ;:’é' tutoring structure, process design, and learning activities are o
g&n&t‘@@e\described in the following subsections.
12.4.1 Tutormg Structuref ("0 itali gs
The mamtut%mg—%mﬁwe—&nd steps are as follow; /%g
i »  Find questions a ‘- J ‘- et students to/gresearch @Mmm subJect <act1vely and thermr™
| find the rs}ated questions; \ . - | ‘ ;‘; Fii:: /‘:
> Conﬁnn:questionsg with 5“"7"&q l ‘Sprnmf wri ‘ )
o peept 251 e one. word o1
> Drafgplar{s: the the, Ginal iteR  the n‘ff‘-'f" - no
> ProceedAreéearch beth-
»  Arrange the research results,
> Share and discuss how to apply the solutions to life and society.
Lj 4 2 E ponfolzo Interactlve b;écess i Qﬁ.’ fali C”J
\:) 5 have / We.design-an-e-portfolio-interactive-process-with the idea of STS and collaborative
37’ ’!’: ) / tutoring, along thh the characteristics of QR \deeh Ilandheld dev1cq e-portfohq;
T“\», r" / @ﬁﬁ@R?ﬁ{-%gfegatw%websnﬁand RSS technologyJ fhésl&@aﬁnur-d@ﬂgn ‘is-on : intera g
el ti% ) the relation.and 1mpo;tanc§(égeﬁv|@égl§éie}15g.{{écﬁhcl)l'é)gy and society. - ; [) :
. 2% During the process-of learmrfg(, th@utea@heﬁs tutormé ;;gg;:ﬂi;i;ﬂ%’t;bg-stud@m; 1earn1ng
records can be connected byA RSS-aggrega‘g}fm website. j;}hey car)l fre,ellyl é;)nnect thelr

both
records to any RSS-supp%@d Websne,y lfully using th€ valuable resources from/(schoolf

and society.

_/

(
T direck erbose ]
The teachers can conduct-their students to pmc«eed-the—!ea-mng—&eﬁwﬁm%ef-dmg-m

23 ’L; 8T yf(gf}r; L(H’!f,‘o'fﬂl A “Hf»a'f 'f"effb 1 2rs - are The PH** (el TZIJ'U?.S and studertts the Pl"ff)/'tpd]

learners, This kind oF ra mw ,r'\, ‘s @ Insult 10

the readers’ m‘h’f/ijmr e,



’

the s six steps;”
4o /h,

students can prepare,..interact,. dl&@llﬁ&&ﬁd f@@@fd with their

classmates and teachers through the connectlon,be«twaéh QR Code and‘Adatabase digital

»
1ﬂ\n Ppw i e A

learrung platform onArecord;! websﬂe and learmng RSSeaggregaW \WebSI‘[e The demgn .

1/ §

of‘STS collaboratwe tutormg strategy is shown 3.6 Fig. 4, and-the further explanatlon(mll

be in the next see&en | 4

Arrange course & offer
study material £

Collect thé materials &
propose topics

1 (1D )
—~-TrackBack-@mf T ] 00 Frmmemmeeee 0000 pommemeeeeeeen o RSS -

- --RES-—-— L ~FrackBaelk-

Offer relevant
kmwk:dge and instruct
1 v-te drafti /)
research plan

Collect relevant
-knewledge and draft )la‘é
plan

—=f - TrackBack- -~ RSS-— -

- RSS--—- ~TrackBack -

Offer Ahe suggestion ,of

.
rev1sxr.rg Revise 96 fix the€ plane

@awryon research

(experiment,

lnvesngatlon
d r

carry-on.research-and
analyse.the.materials

----- RSS -~

~TraclkBaeck-

The-further-materials
‘collecting; study-and
analyse-

eporting.,
recording views-and
gains &
Propesing discussable
questions

 th€ order of

—~=} -TraclBaek-

Revise and finish
research

discussing and
offering.suggestions
— — — —Digital Informatic

Reading Information

Fig. 4. STS collaborative tutoring strategy
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l 243Learningactivit)5 © > No rtelics
l 2 4 3.1 Instructzort goal and explanatzon

This study uses students’ life experlences and socral issues as ﬂme startlng pomt ,tol
|
v rl'L Dvé‘ “The Gy

eonduct the studentsto process smen,e,e actlvrty Therefore we~a.~de‘pt ‘il?lanfs”*-@rowth

) le
/‘/I’i

whrch* belongs to Scrence and Life Technology ﬁelelA as the toplc Ls&ue Through

: Sor
observation andA mformatron searchmg, the students have to research son the _plants

D
growing backgrounds and condltrons knewr«ng-the sultable plants for planting at the
r) no ,'w Voprlas

(oA redundaney| current season, and they haveto plan the preparatlons for planting and recording J@"b

learn howto take care of plants and solv/e problems during the planting process.

litle wndant with 2.4:3 S“brhgﬂﬁza (o itrlics |
2.4.3. ZwPr@@ess-»~of~leQFMng aetivity =4 process [0 T y
. [UHT - l : ~?\ W’ Lt Cljll"‘ ygi:/ {
Fig M \ Ll\l‘\l > %nd—q&es«trens( conﬁrm questrons:) ’ﬁsg the e-portfolio records interactive process '
i Z{(‘Z;EEW‘ ) e ) .‘}w —
'l(/;nis oo™ & questI%HS =2 cmﬁrm“quesmn;s%step f;ﬁlmdwﬂ_

.‘._S 1 '{ ‘ {NE SyvHTe o ﬁ_«_“_",.‘_ ==
E B¢ The teacher arrange plantswplantmg’ courseﬁprowdmg gurdellnes on the website; <,/
The-students gather related information o the website, /5o ¢ olon]

k
> "Ph@teacher leads- the students to form groups and te”decide each-grou p-‘*sxresearch
topl% . .‘ )M .T‘,\\‘;
»  The students conﬁrm studpngiquestmns and drrectron% Ta-hreughai‘Fmd—questlons
| e a [
confirm questr@ns -step;” they get-the final agreement on what to study (aael-—t-heL ‘;F . ,J
o ritex aits rmlb er CS)’V -
teaeher‘shotrld'gmde"them‘afnd‘help‘thenrdurmg-th&mteraetwe«pre@emn~ereler-rthat
the-students-can-reach-eonsensual-agreement and-fit in with-the-spirit-of STS, -and
T proceed
t_hen) go-on to the next step.
Pose V' Vo itudies
2.4.3.3 Emd qu&sﬂchonf irm questions |~
x [ Llse»t«he emmtfolm ‘records mte’ractrve’process “Find-questions—->-confirm-questions”’
VA4 [1 V i + with sub- header) L (¢
%g)&\mé\ step, et LT U
T ¢ the \y!' by pos:
LA »  The teacher arrange\“’iplantsleantmg”( coursez,'gjprovrdlng guldelmes on the website,
X -
v \ 2 ‘/}’ »  The students gather related information on the Websrte, lgermi -0t
\,» ,' __}-. s :r{
' a5 >  Theteacher-leads the students te form groups and t¢ decide ‘eaeh~group'3s/_(research

12
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‘. . \ .f‘v{,,‘ meril . | r_:,_!.‘ ‘,4.
2435 Bmé%eeed research.-> Arrange-the-researeh-results |

top1ct vertod) ‘ o mﬂ,{ " N

- i

»  The students confirm stud—ysﬂg questlons and dlrectlons}’llh-reugh -“Find-questions—>
& } P Wi

conﬁm..questmns -Steps- they get the final agreement on what to study (and the H e

teaeher sheuldg»u}de—themh and-help-them-during-the-interactive process-in-order-that 152 im/r}y {

0S5

ﬂthe students- canfe&eh eensensu&l»agfeementwand«ﬁtﬂn«wﬁhvtheesmmtefm STS), and V”b

T ey proeed

then geo-on to the next step.

t/‘ )3 M. !

'7 - 7 e ‘;‘ :-—” ,{'," '.v.
? I} I¥0
124 2. 4.3.4 Conﬁrm questions =>draft plans | — e
= | Redvndzsit w ith Sub—header]
Use the e- portfghereeefds mteraetwe»p}feeess “Cenﬁrm questions—> draft plans” step. . |
The reader /|

» The teacher prov1des related knowledge about the draft research plan en-the-website " /’ enf
r/‘ s ".74.:?3""”! lor) ’\vtf’”ﬂ »f‘j H i'l*‘xﬁ = J

and guides—thestudents-te draft\thelrwresearchst g plans._
» The students gather 1nformat10n according to the guidelines and draft plans; semi= eolon |
| Ve rbose Jredund a ;f" \
Fee@fd'm%@nthe WebSH?@Q\ -

»  The teacher prewides suggestions te-the-feseaﬁebpl»ans\

(’H

> The students revise plans aeeording to-teacher’s-suggestions and confirm their plan\
j n 'c 1.5 <
Thre h—%nﬁmque@tm%»dra—ft—ﬁanw—step;"they‘get the final agreement on the

‘;‘ Pt v

study plan (andthemteaeher~she«uld~ gulde them and help them during the interactive J \/&mt se

/

J’
process-in-order-that the students ‘can reach consensual-agreement and fit in. with.the. Splrlt Wed

o

"I v "2
of STS ), and thenge-eﬁ to the next step.

No italies

~Use—the—e-portfolio—records—interactive—process—Draft—plans—=>-Proeeedresearch

£ Wec} wndastt with swb-header |

&Amange.the.nesear*ehﬂresu-ltsmand plﬁe }eet ppesent@tren’l stepr -
> The students d@;{experlments peseafeh,k observations, interviews, and reeefdsu A ’4 n

meanwhlle throug:h/(QR ’Cod Nthe—pmeewwkkbwee@rdedw@ntheﬂwebme\

Sy =0 lon)
» During the process, the teacher can use QR @ode to de field research and object
LFC**J‘U"”![(:L: & ve t*hc‘”c
teaching; meanwhile,—the-teacher--guides-the—students. ‘to ~«-plseeeed‘—»ex«pepments§
investigate;-observations,.interviews-and-records,-and-teaches-them-how to-analyze

-and arrange information.

13



| W

’rr dun

5 1)0-..»5 J

e
observatlonal data somtheywﬂ-} h»ave, mAaLmngﬁjndmanalyzegthese data».

}m e r»ﬂ

recognition (Fig. 6) and automatic connection (F ig. 7), th@stfuéem&md-tea@he;&wn
contmuou%y' 1nteract and accumulatg\knew}eége durmg the field research and object

¥ r ] /
teaching and-then- tﬁ%y @mput the results4®ﬂ the Web51te (Fig. 8).

F1g 5. Astudent 1

Fig. 6. QRCode reding and recognition

14



| BRER |
hittp:// 16 a1 32 neggyf

Fig. 7. e-egmt-x«wewl@s
ot "

X T 95,0 I5HRGEM
AT % BT K RA I
(P TRETHAIRE,
e HEBEE]wE

E%Tfﬁi%%?k

ﬁz(hu;/,m sz er /)chaeﬂ
mgugh-—%eeedwre&mhﬂ%%ﬁmgeThememh“rwa}ts” -step;-the-teachers-and-the

studenl& can. e@ntmuously analyze and drse%&the resea;eh»»re@u%ts«v the teacher will guide

\

A A the student jrog arrange the results and presenHe the class, andiheh go on to the next step.

. ] 1
~ f ) 1
f i ‘[

|2.4.3.6 P#eyeetqpresematwn -> Sharmg and dzscusszon N 0 italies

- i;feeeed—‘ehe—e-*port“fehe rec@rds interactive- pmees&“Pre}eet Ppresentation=>-Sharing-and
discussion”step. (L edundant with sub-headl ’L} |

>  The teacher will anangq ' the sequence/\@f fhe\ pr@){ee}t peesentatlons andl pr jsjwrﬁafﬁjﬁﬁb o

eonditions (similar subjects W}l—L—be presente@\ in the same grou@ and-presented

5



‘Ll

{a_i. kvoio in Jormal etaderie writing.

j ¥y = i
~1.S¢ dm‘r‘;( wp TN is 2hlipgi 7 _ 1 s
| K 4;‘5 hrase ! i ) P t e AZA T ~ e Hars ey ! T
e F 4 o" and tve ry Y )re " spnshtiute (”)w“j}-!;g“, Do NDT express This way . Ln
rA.SeS \.f" i ”‘f" A . | I
¥ The P'} v » bm‘ in Sormel LHJHJ} write. tsfron ly disagree, efe.
wial i *“]““:‘h h s ay ) u«’?LH'i(’ Very mul "‘ ) ‘: ) j o/ §
w0l logue =G 1SN, =5 5 / :
interaetively,):

f1me semi -

»  The students will present in thereal context and post the discussion on the website] | colon
>

=X
ek

During the process, the teacher can come-up—w-rt«h suggestlons t@e%h—group%searem

dor
and gurdeérreet}on&to the 4 follow1ng d1scuss1onj (semi~colon]

»-” {"ll r:??‘/f‘d
»  Through the step “'P-ro}e@t—presentatmn_ => Shaung and diseussion”, the students can
rfcfw AMT \
A revise ﬂae-—pro}eet contrnuously and post the results o-the-website.

OS5

3. Experimen}! and Results - n
,—rl el ” « U r' 04 / 4
bax b A ", The subjects of th1s research ,aPe‘ twenty- four elemerrtary-schooLstuderrt&m—hrghgrades.
o T} bt a
T}&saresearohris(alded wrth teachers Who teaeh Scrence and Life Technology course for

ad /r’hmmf

more than ten years; thus, they kﬁowyerywe%} the spirit of STS ‘and-have accurate and
experienced SFS professional skllls}- and have positive attltude towards science.
The first stage is-to construcR\ a ubiquitous learning environment, to design"‘a; STS

collaborative tutorlng strategy and t@ws’eapt the experlmental tutoring. The content of the
J{, lete /zfr"‘f mzzrlrsj
course i§ focused onf{“’“clence and Llfe Technology ﬁe}d ,{The second stage q»srutovadzept
S E ' & W netrg
“Science Learning Attitude Evaluatrpfg Sheets’ /(t«o knomﬁathere—rs any pos1t1ve mcr.ease‘ proves
,), , its + '
A on the students’ learning attltudes Througheomparrng the-fresu}ts of pre—testand post—test
| f;\:f{‘}(:u”y-/‘-/ 3 £ ) 7} 4

= W&W&H—&n&lyze-she—e;@pe«memasanﬂuenceson_smdeM~sc1en@>eJea@ng

b

1y

The rellablhty coefficient of thrs’ evaluatlng/ sheets ;8’ 0 95,4 showmg—that—-rt—fs qﬁaef[

m mMa

pert? stab}eQ as—for— the interior conswtenc;, the Cronbach o ;s O 96‘ h——bra‘rrch"‘rest‘\s
| '4'\.,"‘.“ ranagi; ealh prang ’
Gronbaehw&«rs-}oeated between 0.82 and 0. 9]4 sonrt--rswanre«ualmtmg—_shee.t_of good

tomma.. |

reliability. ‘ N;C:, CA

4 AYS

Th o, Siver  LikerTp™ st *
This evaluatlorr rs-ﬁ&adewaccor-dmg-ﬂtoél-ker—sﬂ pomt/(Scale the ije chorces ,a.re “very

i st »,»E_..« Li\’ dundarit by vii oF being 50 7

dlsagree ” “disagree,” “no comm,ent ” “agree,” and “y,cryfagree The-subjeets-carrehoose vhvipus
1 5 ! 1./ /
the-answer-closer-to-their-thoughts. Positive descriptive quest-lons «-will»«-be. -counted in

strongly

.. 1 addition: 5 points for very agree,” 4apor-nts for ‘agree,” 3 pornts for “no comment ” 2

\ |, nSRNEN rm« ‘h),,":; sdoromal
.po«r«nts for “dlsagree and 1 point for * wy dlsagree ¥ ’Negatlve descriptive questron&wi-}le
r‘ \{ [ 7
beoounted ~rn subtractron , g
ﬁ)ﬁ[) Lokl ”?1 1 .\-{r“"‘ : J {tf ent ”’ i\‘

e-second.stage--of thrs ‘research 1 ~to-use-the.evaluation..sheets..to..evaluate. the
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fhe
| \K FU“#H’N‘ <(~)’r~ b D;f(\/ tse "}ff.»’c;/fl’fﬂf
tharts, ete. L. £y OPUT ‘”’1“

X The

S

| 5] .

i ¢

| Sc1ence learning strategy. The analyzing resultsﬁare shown in Tablel

L-‘.S \A L)') \,,;‘IA) Sndlid (:)[ ¥ jcl :“ jk’»! “\ @

L FarLmar /1 —I"d,b[f' ar fl Dij/»‘/’{“ sz)D?e)D“-) h{[/it'f: JroW-

stuéents—atﬂtudeﬂowaré&eerenee%eammg Before the be‘gmmngeof the learmng act1V1tyf,
{' bo Sel

we firstly- de pre-test on_the-students attltudes then, &ﬁter»theuend of the aotwrty, we al

‘/'orv ma L’M‘ (m ’“

do_spost-«test Flnalfy we-input the data, 1nto SPSS For Wrndov&{ and proeeed t-test on

every questrong ,1’fcompar1ng the differences ,of the students” attitudes before and after the
tutoring experlment
1)
Thr&m&tﬁtudeueva-luaung sheet is dlvrded ,to four aspects: Aattrtude towards Scmnce

course, attltude towards| @crence teacher, 5learnrng motlvatlons 1:6 Smence course and

\

- AL
1S =
IE:.,‘

13 Table 1: Four aspects of the't-test results R
Pre-test Post-test t-valy, N E \‘[ Mo &

M |sSD| M| sp| & C},_;,t,mbf

Aspects

Attitude towards Science

3.02 | 0.26 | 3.56 | 0.34 | 7.51
’Course

Attltude towardsScience

Teacher 278 | 0.40 | 3.53 | 0.37 | 3.46

Learning! Motrvatlons 1070

2.78 | 0.26 | 3.56 | 0.27 | 8.50
Sorence Course

Science learningf"sttrateggf” 2951 030 | 3.30 | 027 | 3.07

 The results of the -fou%&speetsvv(M'refpres*emsman“average"va}ue“ SD-represents-standard
% 34 ,.H .
deviation)-are shown-in-Table1. The average Values of post -test are all greater than -the
57 B The peri od 7 residl
awerage#aulues -of pre -test, and ¥the t-value’ all)reach an outstandlng level_‘/whrehmshews
i !/ ad a

that the experiment realqu—hwe aﬂ~ﬂ=}ﬂuenee~—w~1-th posrtlve d-rreetreﬂ on the students’

§

attitudes towards Scrence course,gSerem-e teacher, learmng motivations to-Seience-eourse

and-Seienee-learning strategies.

4. Summary and Suggestions= grtha \ -
lomma |

In this research the handheld devices, Lyvlreless network and, d1g1ta1 Iearmng platform
are \adopted to construct a ubiquitous learning envrromnent and low-cost QR Code suehr
as ,the medium for connectmg the real space wrth-the virtual space a.r:e.al-so-apphed in this
implementation. The idea- of STS collaborative tutoring strategy is- eonduet-aml—through

whieh-it-ean.become a model for the future ubiquitous learning research.
the Table : Mz mean’

Sootnote 1o The lable .
' 17
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This-research-is-based-upon the ublqurtous learning environment and tutoring strategy
described algeve;andmwe appl,y rt to the elementar\y~schhol tutormg, exper:nnentmg
through- the t@(»crehé(eH ezrrd%ﬂl%ehifechnology course. '}hrdugh the evaluatlon sheets on |
gcren\ci ::rmng att1tudes the»results» Srhew that the experiment reaﬁyvhas a positive
influence on the students’ attltudes towards sctéﬁég ‘learnlng However, the 1nﬂuence on

the motivation te Sc1ence coursq ),s not apparent as expected.

A

During the research it J,s_found that the” students can n1ake—bes«t-=o=€ mformatlon

Mo * \ Joi
frd L.V ) technology m;\ublqultous learning env1ronment SO. thatthey can gather r‘élated information

— during.the. 1earn1ng~process and they«ean—apra«nge-the records whre-h-wr}% ‘be-put-by-the
studentsaomomthe Web51te toudo group collaborative learning. Onee-the-theme-learning-and

klnteractlve actrvrty wasrhemg« progressed the students can accumulate knowledge and

share{each other ;the teachers can alse utilize the characteristics of two dlmensronal code

)

to make ‘the students focus on the act1V1ty By the collaboratrve learmng act1v1tyf,"the

\!*n.rvmah
Intera ¥t Lo !

students can interact Wlth each other and learn how to rely on others, 50 the frrendshlp

i

also warms up. "Uhe students share expenences wmehstren-g:thensntﬁhe studemts learmng
,ul" 37

motrvatron,s’ and helps them to studyF and ﬁnally get the-ideal that students beg-m to—Love

" nas there R delete =

Screnoe -course, enhancmg the learning attrtudes

In the future research, we suggest tha-t&tﬂhere -c»euld design different using eontext:
according to dlfferent handheld devrce (forme»xample, ATablet PC and PDA) and c@u}d N
evaluate the efficiency of different smart objects such as RFID and two-dimensional code."
Furthermore, for the.future-researching methoek there could be two groups (experlmenteﬁ
group and contro;led’ greup) for exper—rmentﬁo*«tha:t-f‘ we-ean know the differences ﬁr:nuhe

s

traditional tutoring and the ubiquitous learning aetqwty
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