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To make learners become self-regulated learners is a heart of education, because, after graduating from
school or college, learners are expected to be able to learn many crucial skills informally for living their
life by their own. To become self-regulated learners, learners must have motivation for maintaining their
emotion to perform metacognitive skills to accomplish their tasks. However, learning or training
metacognition is not a simple task due to the implicitness of metacognition and the complication of its
training process. To avoid cognitive load and frustration which is a cause of demotivation in novices
learners in training metacognition, there should be an implicit meta-level thinking skill which could be
alike an assisting ladder to support them to step up to the stage of self-regulated learners. I would name
that implicit skill as Seed skill to become a self-regulated learner (S2SRL). That is, S2SRL here refers to
a skill in which learners are curious on their own understanding and awareness of self-improvement in
their learning before learners can perform metacognitive questions by themselves to reflect their own
cognition for planning, monitoring, and doing self-evaluation.

The goal of training metacognitive skills is to help learners to be comfortable with applying meta-level
thinking on their cognitive process and become self-regulated learners who can automatically monitor and
regulate their learning processes and be aware of their difficulties to achieve their tasks. However, it is
also a difficult task for novices to think about metacognitive questions by themselves. Therefore, in this
dissertation, before encouraging novice learners to use metacognitive skills, I proposed to provide them

some examples of metacognitive questionings and examples of a situation to use those metacognitive




questions to engage and encourage them to gain S2SRL. To promote metacognitive questionings
corresponding to learners’ learning process by using an adaptive method, computer technology is
considered.

Moreover, to encourage learners to be curious on their own understanding and awareness of
self-improvement in their learning or to gain S2SRL, it is necessary to motivate and facilitate them to
have clear process of a given task in their mind. Later, they can use those in their mind as their cognitive
target to perform meta-level thinking. From my past experience and evidence in standards test (e.g., PISA,
TIMSS), most students have difficulties in solving MWP, due to they rarely take the time to monitor and
regulate the use of cognitive strategies. This shows that solving MWP having a room to applied
metacognitive skills. This is considered as an advantageous feature of MWP which could be employed as
a medium to train metacognition.

To achieve my desire to design an environment for encouraging learners to use intrinsic comprehension of
metacognitive questioning to acquire S2SRL in MWP learning, instead of just proposing a specific
environment, there is more impact to create a framework for designing a required environment. Thus,
CREMA has been developed to be a framework for designing an environment to encouraging learners to
use intrinsic comprehension of metacognitive questioning to acquire S2SRL in MWP learning. This raised
the research problems that “can the proposed framework really support learner to gain S2SRL?” And
“how does it work in a practical environment?” In order to answer the research questions, the
investigation to evaluate the effectiveness of and investigate the implementation of CREMA was
performed by comparing three classes of low-performance students of grade-9 were assigned into three
different learning groups: (i) a group of students who learnt MWP with our proposed method by
implementing CREMA, (ii) a group of students who learnt MWP in traditional method combining MetaQ
MetaQ—metacognitive questions and motivative statements, and (iii) a group of students who learnt
MWP in traditional method.

The result from our investigation showed that MetaQ played an important role in CREMA while
integrating computer and technology enhanced students’ learning sense and empowered methodology to
facilitate learning objects in the implementation of CREMA to effectively support students to gain S2SRL
in MWP learning.

Keywords: Mathematical word problem; metacognition; metacognitive questioning; motivation; seed

skills to become a self-regulated learner; self-regulated learners.

RXEBEORRENOES

Sgl

\

AR X BB OLEEOFE 2@ U8 P E AT VOERERT Y 7 V7T 4 7%
ETINE, FOFEELZDFEREORE, FHMEIZ W TR LELOTH D, HOHEFEEH A

;



XU, BCOEEZASTHHEL, £ 2 B THEEIZRGFICEHI ZAFZFATHY HHD L
BB T 20D L2NHAF L L LTHG - EERLEEND, ACHEAXLOEGIT,
FrE OFH OB P B REEANE L, UET 2 2 LIk > TORARTH L7720, B
B E A X LAV TNET D 2 ENTERWEEFITTEBICREN 722 5, RFETIE, H
HHEOFENEELEMEZFSBREEZ MR E LT, TOBBEOAZ L~V TONEELEL,
EBMEOH L H CHEFEAXLVOEBERT I L2BHEL TS, AECEEOYEIL, B
AR O HAE & 72 DRSS ST 5 iR T FREARR O SBAMIE S & BE 2 ot
ST CEZ DN EZHRT DN TELD BEEZNETHRGLE L THHEEICE ST
Y ALARCT < BRI 2R B OFE ~OFRN Y BESCT UV, AT, A X L~LT
BEEZNETHAXNVOYMBEHEDO AX L E v — RAX L E L V— RAFLOBBEERETH
BETNVEREL, HIT, TRITESWTEEFICA X LV ONE 2R3 E M 2 8IS 12
AT HHREMetaQ) &, BB T u v 2% 7T 7L L TRIHUMET HHEE (InDi) %1 2 7= 2 BB
CREMA ZBHH L TW5, AL TIE, A XA - B OHEFEICET28EY - #HBYO
HEC ST, FEET VORI AR U, Z0EEL L ToEEE CREMA OMHE

BIERORER AT LT 5 2 T, SHEODR AL T 2 B TH A ADOHFFAK 100 NE x5 L
L TAT O T2 FEREERIZ OV Tan U T 5, FEBRRE I3, Hemil e & EBREEO LI £ v . CREMA
ZRAWEEIC L BOHEEEO Y — F AR UNER S, B CREEEE 2 3008508k
T MESNTND Z ERERIN TN D,

Pk, AU, O S DAL E LTOHACRHER X LR 2R+ 5 FIEERE
L. TOARMMEZRRIVNR L TEBY | FEBY - HEEEEOFHIEO &S WA IR Lzl n
TEMMNCE R T 2 & ZABKEV, Lo THL GEERFHY) OGRS e LTHMlES 5 6
D ERBDT,



