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Nurturing our students to be competent presenters

Ms CHAN Yeung Ming, Eve

(Senior School Development Officer)
Ms NG Yuen Man, Joanne

Ms CHAN Yee Man, Barley

Ms LAU Siu King, Simmy

(Tsang Mui Millennium School)

For some people, speaking is considered to be the most pivotal language skill. The
underpinning conception is that majority of people use speech a lot more frequently than
writing and reading to accomplish interactive communication in everyday life. In supporting the
idea to develop students' speaking skills, the Hong Kong English Language Curriculum Guide
(Primary 1 to 6) states that 'Key Stage 2 students should be able to present information, ideas
and feelings clearly and coherently (R54)".

Although Hong Kong teachers are well aware of the importance of speaking skills and are fully
conscious of teachers' vital role in helping students with little exposure to spoken language,
the time-pressed teachers in Hong Kong often find it difficult to systemically teach Key Stage 2
students the necessary speaking skills for different speaking purposes.

The conventional speaking curriculum emphasizing spoken dialogues gives students
opportunities to converse for different social contexts. This dialogue-oriented speaking
curriculum provides second language learners with a framework for social interaction
purposes. Teachers in Tsang Mui Millennium School, however, found that this kind of speaking
curriculum is not adequate to prepare students who should be confident enough to express
their personal thinking and ideas in greater detail for more serious, intellectual and meaningful
purposes. Students need a speaking curriculum which can cater for their needs to sustain an
extended and content-rich speech. Also, the marking scheme of the Territory-wide System
Assessment 2010 spells out that in presentations, P6 students should be able to 'Provide
plenty of information and ideas relevant to the topic and communicate ideas very clearly'
and students should also be able to 'Use a small range of vocabulary sentences patterns and

cohesive devices with few grammatical mistakes.'

After analyzing the students' language needs in presenting information and ideas for different
purposes including internal examinations, external examinations and the academic needs in
secondary schools, Tsang Mui Millennium School teachers have identified various overall
frameworks to help students to organise presentations and the corresponding lexis and
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phrases that their students should work on.

Teachers realized that a presentation framework highlighting the importance of introduction,
body and ending would effectively help students to put information together. When it comes
to presentations that require more elaborations, students could proceed to learn to structure
presentations from more general ideas to more specific ones. Students can also structure
details of stories in ways that listeners can easily catch the plot and climax. The speaking
curriculum can even integrate a more advanced way of arranging information: comparing and
contrasting ideas.

For each of these frameworks of organizing information in presentations, students have
to master the corresponding set of lexis and phrases. To elaborate ideas, students have to
display the skills of showing examples and using their five senses to feel the surroundings.
The language of grouping information and listing ideas using highlighting patterns, such
as for..., and cohesive devices like first..., second.., help students to organize information
more systematically. Students are taught the use of dialogue, monologue, story starters
and cohesive devices to get attention, create climax and link up different parts of a story.
When given two different scenarios side by side, students should be able to use contrastive
connectives such as '‘however’, ‘'but’, 'similar to..."and 'unlike...".

Teachers also find the following steps effectively help students to scaffold their learning
experience.

Linking speaking to reading or writing

Helping students to frame and organize presentation ideas through script writing

Facilitating students to present the main gist of presentation through note-writing
Getting each student to be familiar with actual presentations through group work

o R W e

Giving students immediate feedback on their speaking performance

The speech-made-easy b5-steps help students to turn reading or writing input into presentation
contents. The script writing process then provides a framework for students to organize
information. This is also an opportunity for students to apply different language patterns,
lexis and phrases. The note-writing step is necessary for students to break away from the
reliance on scripts. The actual presentation experience starting from talking to a small group
of classmates to a roomful of classmates and teachers is challenging yet rewarding to most of

the students.




This curriculum initiative implies that students should be given enough air-time (Resnick and

Snow 2009), the opportunity to talk, in the classroom. It is important that each and every
student should be given the chance to present their ideas and to be heard in the classroom.
The process is essential in that it enables students to realize the importance of communicate
intelligibly. Unintelligible pronunciation, incoherent idea organization and erroneous use of
vocabulary may result in communication failure. Yet, the teaching time is very limited. It is
impossible to give all thirty to forty students a chance to give a presentation in the classroom
time. Tsang Mui Millennium School teachers chose the co-operative peer learning context to
maximize student presentation opportunities. In other words, students have the opportunities
to present to their classmates. Teachers found that speaking up to group members is a
fundamental initial step to raise students' confidence to give a speech. The group context is
a warm and cozy little nest where every member feels at ease with themselves when they
are trying out and testing their newly acquired speaking skills before they are judged by the
‘authoritative' adults or in front of a class of fellow classmates. Teachers noticed that this is
the time when students helping each other to rectify speaking problems including unfinished

utterances, incorrect pronunciation and excessive use of fillers such as ums and ers.

The meticulous group evaluation mechanism is another useful tool to facilitate effective
learning among students. Initial evaluation mechanism focusing on students' overall speaking
performance including audibility, confidence, and eye-contact would give students an overall
understanding of the general requirement of a presentation. A more detailed speaking skill
evaluation mechanism highlighting more advanced speaking skills, such as use of connectives,
common pronunciation problems and clarity of speech, can help students to make significant

progress.

Teachers find that ear-time (Resnick and Snow 2009), the attention of fluent and responsive
adults to give constructive feedback to students, is as pivotal as air-time. Unlike giving
feedback to students' written work in which teachers can always reread and revisit students'
work, teachers in a speaking classroom should have full attention and quick judgment on
students' speaking performance as students' speaking output is gone by the time the
presentation is finished. Teachers should be able to make professional judgment on students'
verbal communication skills and non-verbal communication skills immediately after students’
presentations. However, research suggests that 'children who are corrected a lot, talk less
often than, and not as well as, children whose parents respond to what they are saying rather

than how they are saying it (Resnick and Snow 2009). Teachers' first concern about giving

feedback to students was what they should focus on.




Teachers' feedback is even complicated by the fact that there should be consideration on

students' affective reaction to different kinds of feedback and their learning from the feedback.
Teachers' other concern about feedback was how they should do it. Teachers in Tsang
Mui Millennium School found that their positive comments would significantly boost most
students' confidence to speak, especially the less-achieving students. Also different strategies
should be deployed for different kinds of learners. The sheer experience of being able to speak
in front of the whole class is already a life-time event for less-achieving students. However, the
high-achieving students would appreciate more specific corrective feedback. The experience
of giving feedback to students on their speaking skills has substantially enriched teachers'
pedagogical content knowledge (Shulman 1986). They have gone beyond the command of
subject matter to an understanding of how to impart a specific teaching focus in the best

manner to learners of diverse abilities.

In the process, teachers wrestled with a number of practical problems. While teachers found
that students' speaking skills can be enhanced by linking up speaking and writing, they also
noticed that a number of students relied on scripts too much. Note-taking skills are needed
to assist students to transit from the over-reliance on scripts to making a communicative
speech. Little variation on the use of language was another acute predicament that teachers
encountered. Teachers cracked the problem by widening and deepening the language input and
encouraging language variety in students' speaking output during teacher feedback time.

In this session, teachers of Tsang Mui Millennium School will share with you the conception of
their curriculum design on improving students' presentation skills, the creation of a classroom
context which facilitates the development of children's speaking skills, the problems they have
encountered in the process of introducing this initiative into the school-based curriculum and
the strategies they attempted trying to resolve the problems. Videos of students' presentations

will be shown during the sharing.
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From quantity to quality: Kei Tsz's road in helping
students to improve their English writing

Ms WONG Kit Mei, Gladys

(Senior School Development Officer)
Ms CHIU Man Nar, Ida

MsTSE KaYing, Karen

Ms WAN Hiu Yan, Rainbow

(CCC KeiTsz Primary School)

! Scene 1 !

Three teachers are having a discussion over their students' performance on
| the TSA writing paper. |
' Miss Chan: Oh no! So many children got zero in their writing. !
| Miss Lee: (Reading the school's TSA results.) The topic's not difficult at all. |
' How come they got only 1 mark in content? I
! Mr. Ho: They've written a similar topic before. The score shouldn't be so low. !

! Scene 2 .

Mr. Ho, a Primary Three English teacher, is running a writing lesson.
| Mr. Ho: Sam, what's the matter with you? You look puzzled. |
' Sam: I've thought for half an hour but still don't know what to write. !

Do the above scenes look familiar to you? Poor student performance in the P3 TSA writing
assessment was one of the big problems that the English teachers of CCC Kei Tsz Primary
School faced several years ago. The problem was aggregated by students' poor attitude. Some
of them thought that they could not write at all. To get to the root of the problem, teachers
talked to the students and found that many of them did not know what to write. Some of
them even said that they were not capable of composing a piece of writing on their own. This
explains why they either left the writing assessment blank or merely copied the questions
in examinations. Having identified the problems, teachers began to review their writing
programme. They found that many of the writing tasks only required students to substitute
words or phrases in the 'model' writing supplied by teachers. Students had little practice

on composing a piece of writing independently. As a consequence, they ran into difficulty
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composing a piece of cohesive piece in tests and examinations. To help students to write on

their own, the Primary Three English language teachers at Kei Tsz Primary School began to
look into the kind of support students should obtain before attempting the writing tasks. They
re-arranged the learning tasks in each module to provide students with ideas, vocabulary and
language structures to be used in the final writing task. Instead of supplying a model writing
for word substitution, graphic organizers like mind maps and story webs were brought in to
help students organize the ideas for their writing. This careful scaffolding helped students build
up common writing frameworks for describing a person, an object or an incident. At the ending
of the training, students were able to write about their favourite classmates or describe a
school picnic in simple paragraphs.

To address the issue of low motivation in students, teachers drew on the investigations by
Graham, Harris and Larsen (2001) for ways to help struggling writers to write. They learned
that 'daily writing' and a 'risk free environment', which aimed to promote an 'l can' attitude,
were essential to encourage the learners to write. And more practice could help students
write better. The suggestions inspired teachers to assign regular writing practice to their
students. But daily writing was modified to bi-weekly journal writing taking into consideration
the heavy workload for both teachers and students. Teachers refrained themselves from
marking all the grammatical mistakes at the beginning of the term so as to encourage students
to write as much as they could. After trying out for a term, it was found that the more the
teachers responded to the students' journal writing, the more the students were willing to
write. Teachers turned some of the journal entries into extension tasks of the regular writing.
For example, when students learned what and how to write about their classmates, they
were asked to write about their best friends or their family members in the journal writing.
This constant practice finally bore fruit at the end of the year. Only very few students left the
writing task blank. The successful experience encouraged teachers to extend the practice to

other levels.

When the children were promoted to Key Stage 2 last year, teachers found that regular
writing practice could only boost students' confidence to write more but there was much
room for improvement in the content of their writing. Children were found writing only simple
ideas without giving supporting details for elaboration. Besides, children were weak in using
appropriate cohesive devices when composing longer texts. In view of the need to raise the
writing quality, teachers decided to introduce new strategies to enrich students' writing.
Building on the practice of providing ample input prior to the writing lessons introduced last

year, they began to look into the writing process. They believed that an understanding of the
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process by students could help them write better. Teachers borrowed ideas from process

writing, which aimed to allow learners, especially young learners, to write with plenty of
room for errors. The focus was more on the process rather than the product (Tompkins, 1990).
Gardner and Johnson (1997) suggested that learners could improve their writing through a
number of stages summarized as Pre-writing, Drafting, Editing, Revising and Publishing. These
stages were not linear but they would come into play continually when the needs arose.
Since process writing was a slow process and it would take up a lot of class time, teachers
decided to adopt the approach but chose to work on only two focuses believed to be crucial in
helping their students improve the quality of their writing. These focuses include (1) improving
language fluency and accuracy through self and peer editing; and (2) enriching the content
through providing more supporting details to the main ideas. These focuses were further
developed into 'predictable writing routines' (Graham, Harris and Larsen, 2001) in the writing
lessons in the second and third year. Students were guided to follow the routine of 'thinking,
reflecting and revising' in their writing process. Students were guided to 'think' of how
supporting details could be provided to enrich the main ideas when their classmates' drafts
were shared in class. They were then allowed time to read and 'reflect' on what they could
do to enrich their writings. The last step would be on how they 'revise' their draft with richer

details.

In this presentation, teachers will show you how they used feedback, feed-forward and
individual conferencing to help students of different abilities to write better. Video clips will
be shown and teachers will discuss with you the intervention strategies they adopted in the
process. They will also share with you the problems they encountered when they encouraged
students to write more on their personal experience in their journal writings and the strategies

they employed to deal with these problems.
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Walk our talks: using classroom assessment to inform
learning and teaching

Ms CHUNG Chui Ngor, Jenny

(Senior School Development Officer)

Ms MA Shuk Kwan, Cindy

(SKH Chu Yan Primary School)

Ms LEE Wai Chun, Sharon

(Taoist Ching Chung Primary School (Wu King Estate))

In the 2008/09 school year, External School Review (ESR) was conducted in 78 primary
schools. According to the findings on the learning and teaching in the classroom, the following

was recommended:

Teachers need to check students' learning progress and identify their support needs
through questioning and observation of their performance in classroom activities,
and they need to adjust the teaching strategies, content and pace accordingly.
There is also a need to give more specific feedback to help students realise their
own strengths and weaknesses, to facilitate their improvement and deepen their
learning (QAD, EDB. p33, 2010)

It was reported that teachers usually see assessment, teaching and learning as three separate
entities. It was a common practice for teaches to use summative assessments in the form of
tests and examinations to find out the learning performance of students. Classroom formative
assessment to inform teaching and learning was seldom used in the lessons observed in the
past few years.

In order for 'Assessment for Learning' to play a more important role to drive learning and
teaching, it was suggested that formative assessment be integrated into regular classroom
practices. According to Black, Harrison, Lee, Marshall and Wiliam (2003), classroom formative
assessment is the practice of collecting and interpreting information about students' learning
that consists of the following components:

e active involvement of students in their own learning

e sharing learning intentions with students

e effective questioning to check students' learning

e providing feedback which leads to student improvement

e adjusting teaching strategies with reference to student feedback
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In an attempt to explore the feasibility and practicality of using classroom assessment to learn

more about students' learning process, teachers from SKH Chu Yan Primary School and Taoist
Ching Chung Primary School (Wu King Estate) tried to integrate formative assessment into
their daily teaching. Both schools are well-established and located in public housing estates.
Learner diversities in SKH Chu Yan Primary School and Taoist Ching Chung (Wu King Estate) are
obvious. Such diversities directly impact on teachers' decisions about what to try and what to
develop in the learning and teaching process.

To capture formative assessment practised in both schools, lesson observation was conducted
in October and November. It is found that teachers always gave corrective feedback in their
lessons. Such feedback is important but not sufficient to ensure that findings from formative
assessment are used to enhance learning. There is a need for teachers to establish a culture
of aligning assessment with student learning. More importantly, students' feedback on how
they learn is essential for teachers to adjust and modify their teaching strategies and learning
materials. To make assessment more informative, more tightly tied to teaching steps, the use
of classroom formative assessment through good questioning, quality feedback and sharing
of learning intentions are important means. Teachers focused more on the happenings in
the classroom to identify the strengths and learning difficulties of their students. They would
seek to understand how their students learn English, and try to explain those instances when
learning did not occur as planned.

Teachers were also prompted to explore the role of the language learning environment
in shaping language learning and to find out how students interact in a second language
classroom. They modified the questions raised by Spada and Lightbrown (2008) in How
Languages are Learned and used them as framework for their observations:

e |s there plenty of time available for language learning to take place; plenty of learning
opportunities to use English for communication in classroom context?

e Does the learner receive corrective feedback when he or she makes errors in grammar
or pronunciation, or does the teacher overlook these errors and pay attention to the
message?

e Does the learner receive corrective feedback when he or she uses the wrong word, or
does the teacher usually try to guess the intended meaning?

e |s the learner exposed to language which is modified, in terms of speed of delivery,
complexity of grammatical structure, and vocabulary, so that it matches the learners'
ability to comprehend and interact?

e |s the learner nervous about making mistakes and sounding 'silly’ when speaking the

language?
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This presentation aims to report and discuss the efforts of two schools in integrating formative
assessment into their daily teaching. It is hoped that the practical knowledge derived in the
day-to-day functioning in the second language classroom can provide a basis for teachers to

further explore what is happening in language teaching and learning and translate the formative
assessment experiences into practice in their classrooms.
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Working together: an experience sharing on
incorporating group discussions into the General
English Programme

Ms FUNG Ho Kwan, Jeanda

(Senior School Development Officer)

Ms WOO Sze Wan, Emily

(HKTAYYI Chan Lui Chung Tak Memorial School)

In the sharing session conducted in 2009 on 'Working together: Necessary conditions
for productive group work', teachers were brought to an understanding of the necessary
conditions for students to talk fluently while they were on group tasks. The conditions are:
awareness, appropriation and autonomy. With the implementation of small class teaching this
year, teachers have expressed the need for more examples of group learning in Key Stage One.
Such a concern is common to many language teachers. Working in collaboration with English
language teachers in some local primary schools this year, we have generated more examples
on how to plan and implement group discussions as part of the General English curriculum
at KS1. Teachers spent more time delving into the development of group discussion skills of
Primary 1 and 2 students.

Many teachers may wonder whether Primary 1 and 2 students can be engaged in group
discussions conducted in English. Very often they hear comments like, "Our groups just
couldn't work.", "Students won't work well in groups.”, "If | do group work, | won't be able to
cover all the textbook contents before the examinations." They always consider that there is
little co-operation between students who have just been promoted from kindergartens. Most
of the group work time is spent on non-productive free talk in Chinese. While teachers feel
the need to find ways to maximize the opportunities for students to practice speaking English
in group discussions, they want to identify strategies that can encourage cooperation among
students. They think that they need to be more aware of students' capacity in speaking and
listening as these skills are central to the objectives of the English Language curriculum at all
key stages. But teachers think that junior students cannot speak English well because first,
students have very limited English; second, the curriculum is so congested that they cannot
find time to engage students in speaking tasks. But spending too little time on speaking skill
development may pose hurdles to developing other skills, thus affecting the overall language
proficiency development (English KLA, English Language Curriculum Guide (Primary 1-6),
2004). The National Literary Framework for Teaching (DfEE, 1998) puts speaking and listening
at the centre of its definition of literacy:
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Literacy unites the important skills of reading and writing. It also involves

speaking and listening which although they are not separately identified in
the Framework, are an essential part of it. Good oral work enhances pupils’
understanding of language in both oral and written forms and of the way

language can be used to communicate.

Teachers decided to shove up students' ability in the areas of speaking and listening because
these two skills remain less vigorously and systematically planned, taught and assessed in
their English curriculum over these years. So they attempted to address the issue through
re-organizing the curriculum to make room for the inclusion of the speaking and listening
activities in the General English curriculum. The junior students in these schools were provided
with sets of scaffolded learning materials to practice speaking and listening in contexts. They
were taught self-evaluation skills to facilitate their interaction with one another in groups.
The design of the learning materials and strategies was inspired by literature on developing
listening and speaking skills (Grugeon, Hubbard, Smith and Dawes, 2000; Thornbury, 2005) and
literature on developing group work (Jaques, 2000).

Knowing that they could not start group discussion activities at just one or two levels, teachers
planned group activities for each module at all levels. The English Panel Chairpersons paid
good attention to the design of the group discussion tasks. They decided on which part of
the module might lend themselves to conducting group work - whether this was done at the
beginning stage such as brainstorming ideas for the writing tasks or applying what student
had learned in the group tasks through speaking. The group tasks were carefully explained to
the class on how the groups should operate and how students would be assessed. Teachers
taught every group how to get started, how to monitor progress, and give guidance to group
members on role taking and participation. They provided students with the skills they needed
to succeed in group discussions. They found that many students needed practice in such
skills as active listening, helping one another in mastering the content of the tasks, giving and
receiving constructive comments and managing disagreements. Teachers discussed these
skills with their students and modeled and reinforced them during lessons. Teachers also

explained how students would be evaluated.

On designing group discussion tasks, teachers found that they needed to create tasks that
required student interdependence. Each group member was made responsible for a part of

the task and everyone should contribute to make the task successful. It was also important

to make the group task relevant and match it to the learning objectives of the whole context




or the learning module of the General English Curriculum. They also came to realize that if

the task was an add-on activity, not integrated properly into the main content and context,
students would find it very hard to apply what they had learned to the tasks. When creating
challenging tasks that matched students' skills and ability levels, teachers needed to
understand well students' prior knowledge and their competence in following group learning
routines and instructions.

Apart from planning and implementation of group discussion as an integral part of the General
English curriculum, teachers also found developing students' meta-cognition skills during
evaluation and assessment indispensable. Learning how to approach a learning task, monitor
comprehension of the task, and evaluate the progress towards the completion of the task
were important processes. Students needed to develop self-awareness, self-monitoring and
self-regulation abilities during these processes. These elements were carefully considered in the
collaborative lesson planning meetings. In order to collect evidence of students' performance
in group discussions, teachers learned to make judgments and record individual progress.
The initial assessment of students' speaking skills focused mainly on observable features of
talk. For example, voice, eye contact, pronunciation and the like. This not only helped students
develop their own talk gradually but also let them be aware of how they interacted with
people. It also helped them take an active part in their own learning.

Throughout the curriculum planning process with a focus on group discussions, most students
showed improvements in the observable features of talks. As the tryout proceeded, students
developed positive group behaviours such as encouraging others, being nice to group
members, listening actively and being supportive of other group members. They were more
confident to speak in the public. During the tryout, three important factors contributing to the
success of organizing group work and discussions in English Language lessons were identified.
First, social skills and group roles need to be taught explicitly and well-scaffolded to assist
establishing group collaborative processes. Second, the meta-cognitive strategies of planning,
monitoring, and evaluating are important in fostering students' self-awareness in groups.
Finally, a supportive environment needs to be nurtured in which students are motivated and are
able to receive positive feedback. The tryout has brought positive changes to students' group
discussion ability and the levels of interests in language activities. The students gradually

developed an understanding of how to contribute effectively to the group learning tasks.

In this presentation, teachers will share with the audience their practices and ideas about

how to plan and organize group discussion tasks, implement the use of group work across




different levels, and monitor and assess group work. The English Panel Chairlady from one

of the schools will share with the participants how she planned, implemented and evaluated

the benefits of group work in small classes at her school. During the presentation, video-clips

on classroom interaction, student work and learning and teaching materials will be shared

with the participants to illustrate how teachers use group work effectively to raise students'

language proficiency.

References:

Grugeon, E., Hubbard, L., Smith, C. and Dawes, L. (2000). Literacy through Oracy: Teaching Speaking and
Listening in the Primary School. London: David Fulton Publishers.

Jaques, D. (2000). Learning in groups — a handbook for improving group work. London: Routledge Falmer.
Thornbury, S. (2005). How to teach speaking. London: Pearson Longman.

Ellis, R. (1994). The Study of Second Language Acquisition. Oxford: Oxford University Press.

1.

w




HNER B Wi

TRRGNIES — I\ R RABIEHREA

REZFEL L (GRERZRLE)
R ZEN (E”z‘gfz_”é FNE)
BREEWEE (527 HEEK)

BitERNEE R R

2000@&%?5’94\&%&%&%‘%% CHENEINE T BB BRBEEREE - TAOHEERED

HEERAEGRFEERAZRE -=HRBNESZ - ZMAEBENFT RN BEE
E%?—EE%%HZDHE%%J%ZEEETi ° FEI A - TEF'EEJ’EWQE’JWFE?E’I‘%@ EERMEERRELIEEN
VEER  XgERUBERSEENEREECSERNBARL - WEBRA LT ERNE A
B BAARIRLERME  [=RK] BERERN - &) ?iE&“E’JWEHuj? ?

—HH BEEENSBRE-RHBBEBFMATR - ERNMEIRAAESR - RE L XHR
REREHE  REMR  BUEN ALEMEZERECTEELESH

ERHRIENRY TR BSZMALIER - Ef—RSILEIBXEABHAIUTRANGE
R BREARTRNBRELR  RAEREEETRE - AMEROAERNBRAB L -
ﬁﬁ[ ETPEMENBEERIREXNESZ AR AFAKL - BoEZMBERELENSETENE
EEW'?X FHEEOMEHR? Bt - EREBRARBIZERNEBELT - ZME R BEHA
ﬁi‘@ R3S RRa ©

._|_

PENOFRAGBERIUNENERHE  FEEXIREBLENEE - RE —EDTRIZZKME
EREZRPONER - REAHEENKRTLY - HERELELENER -

B REEDIENIG 2 E

RN [ZHR RN BHENREHERENEEZ R - [ZHRI BRE—BAAYHEARE
RIELEVMNEEKE (NCTM, 1989) » EHHENEEZBRNE BxrHaEBHES -

Clements & Battista (1992) #§Z= B A# (B HEHEEHE) D4R BEHEEHBEME - &
MBREZEXTERRRYBHBEREM KN FRE - URKRBESH B TEHNMEE o f)
e N—BEREVEERRBMNESRSEHE  NEMUASIT - kRS HE - BHEFAENE
RIBBESHEmE  BENE - BRI —RERAANEIERE—FRINME -

) . = Xl gy -
‘-.* z :'.,;; > - | e BE .‘” - S C‘:’.-‘F-_jtv_,@ .
g \ S2os | pasmaE, REED ST g v [
o ¥ | R e 5 ’&:?5;5?_“,“. Koo
&l - - ' 28
. / - 2! i R L R | o T 3
J = + A B Ho g W 41 & :! | T ‘,_-
X _ mE nEE 1 ‘ 4 @ @ ,;‘
Lal | - 2



.. .o
ki

ZAXTZREMIAD  —BEEER — ERLREDEUENBEER  NEXEAKE

=R R B K (visualization) — BB EEERFENZEEEENYBE
HEERFERERLEINEND - FIBI L& ZIERMBIME ZBEERE THEIR -
BRIAERBEREBZYINET - BRMNERMNEESH OB UB T LE  BEELLE
HRBERE - LEAIUHE—ERR  RRAMEBRINEY - FIAEREYHRE - fla
SRMEI AT K KEFSIRESOER S4AZEATHEZMNEH (BREREL
BEEEN) » BREDEIADER  SKRERE LR A - EE - S RO E - IEFM|

o

N

ik
/

SN

¢ § HI 30 ca

k& Bk & 5% HY

FAR AR X — IR AT B AL B B RO A8 £

Clements & Battista (1992) R E R EMRAE N —@EEENE H - EEEE ISR ALERM
BETRBEMNRE -l : V) SEBERREFEHFRLATENRE (W=AF - WEREE)
HREBAEHFENERESZ  RARE  FIUKRARE ERTHBZNRE - ARKEHRIEE
RAOMRAHE - R AEFEETERERN - MEXTERERIBEREERLRL o LA E)
BB EEEEANBK AR ML RERT TR -

>

I

SE[
ARBHERASEZFNENZmMESNBSERNHBEM OB N FESEBRETEEREZRD
HELRNEERE - AZBRABEGHENBET  MAENEARBRSBRE LD FiH
Bl NETREBE  BERMWTHBLSRBN - AEENBET  HABEATHER

1. BRASLFEEREYVRERTEBREGNERMNEAKES - WERERMABER
B BEBARMGRRE HBOBREEBGETHE  NEMEMEZSREG FEE LT
2 RBEHNE - E T EMTEIRE AN SR ARREARIIMRAE - RIEETH
S - BoRZE EARRRE

2. HEMAER AR RIAE - BRBLEERBESTMI R - BBHRMRER - BEMER - R
BUSIEME - A MEAEESLCHNEEZR SRl ERFXAONTENKRFTER  RE
TRENDE > BUAISEMR  BETDHR > MULEE - RMBERERBLERROE K
SRR NMERSREEGERLENNE - ARENTRENEHEE -

3. M EEET - HEFHERNEIENER - EEEH —ERSES 2 S — AR -
RTEBABERL T EEAEREEM — KT EZESEMMNBRLES BERELY
FEEMAE R EBRNERFR - RMAXBERT —LHEFEIDER LI BEAEERNHBL
- RMEBERESBIEEEASNRSE  RARKRBEBMITERS - BENERULZH

= Droas
T
g - B " s




TMERIARRF 2 EREREE ) - TReEH BN mET BREERR - BEREBREBLHE
EEVRER - RIS B AR

4. ARFEENREEEFTES2LEGE TNRERNNE  SHTENRNERESFRLAE

T o Hut - RMRE T —EEENBERBFGERE — AETRAN RS RRRRER
BERBRAFARS REEOHERONEABENRSEMANE - SRARTHEL
EFBRETEBEANNDE DS AERE R TRORMEL - LB
RIRRER -

BEREN ZEREHNENSANELEEERLEMNFIRSH - ARSMAMSBBIMHNE
BADEERZEZHEZESZEAR - AR HMEREHEERABRBBLEZTAE - FAR
BAERBRE [ARME] KRN THRMEBBZENEHMMNEE - 5—7mE - BABA - &
FRBMFHR BHIEEEARERED TN EELERFIFHMNESL - HAHEEBRENR
MABMARKDZHMNBENEE  EPEEINMBENEBHE HEBERF  REERER
BRNRENFEER - ERB/NETHMEFRES  FE2ENMMYERERE XA
M TENEE -

1. BBREREED (2000) « (HBRERESI VNV—FIV)) - BB : BUFENFES -

2. National Council of Teachers of Mathematics (1989) . Curriculum and Evaluation Standards for
School Mathematics. Retrieved Dec 31, 2010 from, http://www.fayar.net/east/teacher.web/Math/
Standards/Previous/CurreEvStds/k4s9.htm

3. Clements, D., & Battista, M. (1992) . Geometry and Spatial Reasoning. /n D. Grouws (Ed.),
Handbook of Research on Mathematics Teaching and Learning (pp. 420-464) . New York:
Macmillan Publishing Company.




¥\ iR B [E R R4 0 TRES 3% R

FHELL (BRERZELE)
BHBZH (BHMFLCZER)
REIEZED (BHMFLALZER

FTRER (EXZE2K)

MEERAER N BRERENEEZRE  THEUNEREENE EFHZEAELE -
ETNELER S EENNAEAE] (M A LEENMAERE] - [/NEmAIER
2l [DBAlERE] & -

EHRITAFANERET  HMEERS2LBRRIAANSBERNE - £—  —FROKER &
BEABFAR  BXENTENEREEEANEDR  MEFERNEETEER » RETE
BEEsa00f  REFSOBERFANBFEEZAENIE - Hi - BEREFANEEENTF
B BERONEETESZINNE °

Z—AE - BEBERE TR K BRHAEAER  MMAEYEZTRNFAR  BRE
’ME - BENARTENEINE  BEXBEREANTHEN — I - #tH  8E BT

BERN - ATREMEE LAAME

NEHENEAENTEZELER  SFANBLEETIRNER - ADFEEED F LM
BHMRECCEREMMELZEERNEMARBRE - SBRERESERABOMRRE -

S|

HONBENRHBNREER  UNEERELAREETENEE @ NMRBEAEXFNIER - 1
mER T [MRENTH | — BEREAERE -

| E2LARUTRESNERBERNEMAER  wMFTERCEREE  UREEEH
MR ARTESERHBENEESR  BEEENER - AMEELEFNBREF - 1
EEBRRZIRMEMERRE  [HYENELENRE  RAEARTNEIWHES B
BELESZECHERMIEMR  ARBBEMENWNAER  BUMEAEEHE  BEERE -

EEELYENBRENERZENg - B E R 2 (problem solving) ~ # it
(representing) * &3t (enquiring) * #3I% (reasoning) * /&# (communicating) (Derek Haylock
& Anne Cockburn, 2008) - B PIFHEF A/ NEwmEE @ EE2ANARB S EBGER - 8
CHEANER LEPNRBZELR  ARERRE  HEBERRH  BFAXNREDLFD
B BAEAMPINRE DG RERSENEN -
.:ggﬁaae
L e
| " TE&:@@ A

S tm'ﬂ g

ﬁ%ﬂ‘ﬂ\T e

by L TV g
ifl'l'l".* i FasaEl bJ-f‘:] i
g SEm g BT

.! L4 :.l'... i1 - « Ly

0 pem |
YR e




Bz - BRPXEHCIE2LEaREAE  REARRSIRXRESFTRAENEGRL - FREBM
MEPEE BHMIEE] HE - aRERER TSI BEL [2E | HERE - EARMNIBIRE
o BA TR CHRERE - SRV (2001) FEHEBERAE - S4B

IN5% ¥ FE R £ 4R

R B E e

EEDITHE

EeSENHFR

EEERARAIHENEIE -

o K~ =

UM =B ERARB R IR

JEFRBERHEBRE (—) : BENTHh

RIGRSEMBEN  HMERELNABLEEBLRRENY IR L RE2LERBECNEEHE

BE - RMHBELERERENER  RETBEFENL L BUHEBEEMMRETENRE

- ARBAMPIEMEEES LS o

BARBIR
1. BCERERE
2. BHEH
3. RALEB
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MmN REEREENRBEAENTE - A - WREEBRKBEFTHE —ENHAEESN » UK
BRESZFEEREDE AL BRMA-LIRROEER  SBENRBESBRERS -

REHENR IR - ARRBREN_ERIABRRGHE - RAEHRN BEREELY B2
HHERNELNEMAES —ENRBR - BMAEN  BEAERES  MA-LRERNER - A
REM[HE W] REFRBLEERMBE - 1R ARROZEMAER - RABETMES N
B ROEERE  REEESETWARRE - BOREE - EBRBLEN B MER - HE
RE/AFHEEPIERBENHE LRE  KKEEERBENGE  IEETONEER

FERBHERE (=) BRERRE

BAFEB/NENHEREMNEL - EASUREAMMRERNBHEN -  RE-—FTRABEN
SEPRLESERNBER N (PIWalE - HAEREZSE) LRI E R LR RSN
BE - NMATARERSE] Bl B ENMR -

[BRERERE —ENREE  MBMRES2EHRER - FROHZEHS - B0 26D
GBERBRNEL - PINRMARERR L - BEREHAREMLOBEREE [RIWR | B0 RE#H
B RINEYRE -

EXADENBRERE] D AMEs — [HE| K [RE] RMAZBBELEBS EEE -
ARERM|ERRE - RAURBIRZ/DARNFBE LS RENSLEFEHROBRNOER - T
ZRAARENRSEMRLFE  m—0H RENFRSEFEHR L HERENER @ 3%
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T E ? GLEMBHRRENELENARE Malwm - HEMMETRZEE THORMAER
PIR BRI AR A AET BRI - [EREME | BEERESEENEE=MESEEH# -
SERELTHR

1. HENE TS| loR g S

2. /NMEBEERE - HARE
3. #HE4A G HERE
4. /EfER

GRS EENBIA LMERERARA  AMERLDFERRSER  HAHELEREET
—EMANBEREAELRY  RELZERENRODRERRENDE  AREERNETSF
KEBEEERGREETERERELE  TAALENEET - IONEKE - E5RE AR
DIERRENRE ©

HMFLEEBRANDES > BRATRAN WA LBEERABENRE - AREKSEENRANER
B ER AR B R O ME IR SRS

Z2EERN
1. BIRA (2001) < )\ BHBRIZNBNP) - T8 : FBEE MR -
2. Derek Haylock & Anne Cockburn (2008) . Understanding Mathematics for Young Children. SAGE
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BOERER (EXEXLHNE)

[HERE BB EARERAK - THBEEZ BE KR (HEREZEE  2006) &
PELGEENBREFAERE  EMERANE - 7N HATEFRIE DTN HBRES -
FELSE/NEF W - NARE NG TEENEE (Galton » 2009) - AEERKE @ 124 Lt
MHBRA  BHREEZUHMRT L  BARZEBERRNER  HAEXBELZ R
WHANERES  EBIERENN  RELRBMERENRERDT - MENI - HOF R
TRSRUBENERERT  RESEAARYERER  HEZRL [ T2EREFREE
FMPAECBER -] JRBEIDIEBEREHEZNFL - WEABBIRNKTIAE - RIS
ERE -

EEBZLEFTELRZ | NEERS  HOAQUNESELEBREMBLHS T L2@INER
[AIEPERBHEHR] - HMERELRENRE SRR EHINEAEZELEE
FIRBAETOR B ANMSTRED  KMESLTDEBHBNE  RBHERT -
BETRALIDEELABNELEEE ) ERHEENRRLY  REMFEINER - &
BIZRE - EHIRBILR - f2E - TRNET  AREBRELENH  BERTEES L HE
BT EHE=AVERER  G2LE-H="ATEER ZARRERALEE=ATHEE
NI EELERBAENEAERER T BE - N FREAR  BEEARE &N EES
HFETHR BAREOHEPROREART ) EELHAENRERTLY  WEDHAHNNE
B DEARE-—HEE -

HRETIRF)EEH )L » Borasi % (1992) B R BEHTHBRREBN A - TRk
AT

1. FABTEROREETRR

2. MAZEMBERIERRRNTES

3. BB REELLIEE RN -
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C RERBRBAEDH  BAPEARBLREER? ERAIRHBLEERES - IE - 5&
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ERBEMTEREER  BENAIKERE  BENKE 2 KBTW VEREERE LEES
ETHREEGNESR  ARFELATHATRAPANGERECBEER  BLAHAREREE
BARNES  BIFRTRNARBEMERSD - MEEE RSP BB TG FRREERD
TE o HERETHERENEHREERNEE  MIFFEGNES - MKRTHIE - sLES
ABTERNGTF  RABLERE  BEEEANERREENTE  BELEUNPEPAETR
A PE T AARAD P T B ARRYIRAR o

EEEHBETHRG L HEHNA R RAREES - WO EERRH SRR <
HELTEPLEERRILHAERNE 2HIRGTE - KMEMBLBZNOKS -

BRABBERENITRIN  BEERERITER T SEOFMIERN FETHE - EHELEAHE
FRERA - 8|HIREH - 2R L KEE B RIZXH (Ministry of Education, 2008) 3t & 48 & -
BEMARETABENTEHRERTER  2RHOR THTELERERENLTF - BEET
FEOIF - LESEEERTEANFELREERFTELETERNBIE - BT B EETHHE
F REBERARANAFRIRBEERFITNER - ERRESHENENER - Bt 2EHATER
AMEBRCEE  BE HESEMTFEIENTF  EHEREZEENAEMIFoIEE2LEE -

EXRERIZNENHMSEBHRELR  EAYEEEER  FIIRLFITIRETHET
EnEgd  BMesMBANEE  YKRLBENRET L  ENBLENSBHE - RMA
ATREY B

1. BRBOBETBENRERREMRESERES - AUtHMFTELZHT - TR EE
MATLREETRENER  HLEEPELRD RAUEBFEABNEE -

2. ERRFITHERE  HMESLRETITINENR  HRBELAT PR - RKELREEZE
B HRFITIE - BEESLREFTIMETE  AUEE T H/BRNFITARESHR -

3. BN BE LRETFITHELE - BENISHA I RAS SARENRERIERE -

FoRFZEAMERRTBEHFITHELNRE  AARBBERASE  BEAFTEEEZH
88 TRE—FZERLHEFTAESNEE ERETRELEREAERZETEHMNER - N5k
REBENANEER - IR TBEREENEELNR KB BREENKR 28 THE-— TR
wk Bl VAT IE - 5582 van Hiele PRIV R EZABM TN ERY A - MBIMAK (1996) EEE
MBENERERME  EEARZRRVBNZERHFR=_ALHETT - BEHERRKE
EERNK > TesTBERITEE - prAbfesR —ERERELD T  RRERERE - HNXH
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BEEFORANFENLIESR  AFHAREIN - RORERERL —EEFR  WIIFRTMBANBEEN
MEZEEE - MARAR [EEPAMBARZEBNOTE R [ZRE)WEAL -] BaFEHRSES
BB ERAFITHRNEE  BEELEZRENEELR  THEENELEEEAHE LS
- ORIAEEEMRE

EnEed BMASMARERR  REELANERRBR  TEEBRE  HWBELENRKRE -
HERMLRR T ZEEHELR - BHED T

1. EITRRADFEIEMEIE

2. BEGEEAHRER  MABBLEILNER - LEERRITIE

2EZER

HEMBLZES (2006) (HEWURERKS (W)) - BE - SBHHBE -

ZIRCK (1996) - (BUNHEBERIHBHRT) - 5t : hEEE -

M. Galton & T. Bell (2009) . Study on Small Class Teaching in Primary Schools in Hong Kong Final
Report. Hong Kong: Education Bureau. Retrieved Dec 30,2010 from, http://www.edb.gov.hk/index.
aspx?nodelD=4196&langno=2

4. R.Borasi (1992) . Learning Mathematics through Inquiry. Portsmouth, NH: Heinemann.

5. Geomelry and spatial sense, Grades 4 to 6 (2008) . Ontario: Ministry of Education.
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FEFL T (BRERZREN)
FREER (REHEEERZEZAN)
ZHIMEL (XREHESERE)

a2 IRENEZ M

NEYEREFNRERRAZHENEEZENE D LRABTERBRESNHRETEZ
— o —HRHOHBAT A BENREMTE  SEET BOHBERR - RAMENRERR
EEARMESZENTEL  RESENTH A BENSEE MK -

AMEATHES  FERMDGESE LBE - REBAFHRS (2007-08) 5L : [RELEH
RESENTHRRABEEFTREENAR  HOEREEWHNEEBE S48 E XHEMAM
BYICIBEEZMNRE o - HEMNBEBRINWESHZEENAERRAIER - 588
EFRARZE WERABMAREMSIEELEEHMS  FMEBEE  URAMMOEBEN ]
(BEBHERE=REDES - 2009)

a2 e BRI R B

RIBMFE = RZRFAHOME - RMBEHL THIHRE
1. REAREHENKEE
e REFBEZN—M—F FRESLERIBENTH KRELAR BERERLELR
REBUE AR AT BAEKF L -
s SEXEE  FRIAN] &G [FHE]  TER]FENNHBEEETR
2. (RERMEBE
o 2AMEMER
KBEGTER
3. ERMAME QS
o BAMEER HEIAKRETFE  KREXBLSIBELARTRAARBZHIRARTEE °
s RAIRIEHER MARHBLEBEBIENESL -

FERHERBMEZN  EHMAERIBERR  AEERENRKHRNE
BN B G EREARILNBEAREE

HERE RO AREENRERS - M NERERBAEE D 28R (Ladd, 1970) » KEEEE
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B RAMMERBEZEEM (Brozeck, 1974) 5 ° Claus (1969) 25 - M ESIRE S B X2
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MERIE - ARl TNE ARl A B8 B DA EE [ © Bremer (1967) /5 - ZEDE E AT RERY
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[FEDE MBI —ENEERERK (1999) @ 28 TANBER MR SRR RIONEIE

B BARL T ERAHZE

1. HEDRME I - AR R E AR IZ 2189 T LA DN SR EAGE -

2. HEMRHERDIBINEZAR - BRIEMNEZTHE RBHMEBRZEE  FEERZAE
FHEME R - RERRZNE - REMER &KL BERILES -

3. RARIGFIIZ B » EEME NIIHAETHEES : RERMER - SEHELE - BRERH
BH  SEBARE  HABBELRE  BEREES -

ER—RUERBEN TERHHMNEEIERBR  REHEESERERNEAHBELETERBEN
REMITEINR - 52009 —10FEME  NEFRBBONFRANELERER  BEMESFH
BB RIERE - FEEFEBHOT -
1. BREMREXE - EZEREABRS -
e MENIE
Bloom's Taxonomy BN ERAE X MIEMEMREER - BIELIE - B - BR - 217 - 4
B T o
e RIS
Resnick IE B B2 R AR MR TT - BiEE - BIFE - BEAMPKEL -
2. RAEE KRB - BEBANETERGE  HENRMER - WHREBRSCHEERBER
R EARBERBEMKIE
o F—IHEIR
R DEMRE (WFR)
B & b 2R ¥ Bloom's Taxonomy 8975 & 52 &1 /& )X & Resnick IR M ITH E 12 -
WHRTEAAHZRAEHRETHHZE -
AR BREFBEHKXT  BHMI>MERIRELEHNERBR ERAEREF
REMEBIZE A RMEANRERITETDE - AERF RIBEH NS HKE -
o FE_WHER
W mAE (—) ("ER)
B : RESERE  RSEEEH - RASENEZREERE
AR RRESEEE  ZEERRENEHESHRE  YRAREFEBATRE :
— IREBAE TFELENSUHNBERRM
— ZRARE — 5w — XMW/ NENRER - UWRASZENEZEREEEN -




o E-WmER
i Ao BUDE (RFR)
Aey : REASEER
R HEAEENINELE - WATRBXREREE
o FWNMEDIWE R
sl B (Z) (RFR)
B RERZEBRE B BIER BB RS
A BERALRNNERE  BERXRELNERENR  #1TRN RNE -

4 7-N
|u\ mo %g(é H

ERREBEEREEAMNSE : —2EXNMEE  —SAMMIRMEEKE - ZEx 0B REREM

WAESM - HEBREZREAIXAMMONENIN  EEBREFTTENTME :

1. BREHM
ERNEFEERBV RS - BN  c SRS EZEEHZEN  HENEHMEA
RETEERRE - RBESEHY - BT LR EEEMENERE  AIUATEERZ] -
[EEE] RIER - MEEREXNNEZE - AIAA MR EERH] - [{REEFEH] RKIER
M SR AIERE - AV EES AW - KR -

2. BERES
%EW%ZET%@QEF@&%EW%%%E&~% XN BHEEE URBEFRHREDE
Z-ABRIETHE B - BEMBERENHSE - HMEIEMMKEH - £
AEREEMARR -

228N
KRR (1999)  (HENZERGRIT) - B - INBHIARL o
EEBHERBERRZBE DL (2009) - (RBAFRS (2007 — 08)) - B : BUTEIFHES -
Bloom, B.S. (ed) (1956) , Taxonomy of educational objectives: handbook 1 cognitive domain. NYC:
David Mckay Company.
Bremer, N.H. (1967) . Guiding learning through skillful questioning, Elementary School Journal, 67,
417-422.
5. Brozeck, A. W. (1974) . The effects of an in-service training program on questioning techniques of
selected elementary leachers. Doctoral Dissertation, University of Pittsburgh.
6. Claus, K.E. (1969) . Effects of modeling and feedback treatments on the development of teachers'
questioning skills, Technical Report No. 6. Stanford University, Ed 033-081.
7. Ladd, G.T., and Anderson, H.O. (1970) . Determining the level of inquiry in teacher's question.
Journal of Research on Science Teaching, 7, 395-400.
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3% F Rasch Model iR U /NI Z 2 805T (& B2 £

BFEILE (BRERZREI)
REZEZL (BYRZTENE)
EEITEZA (YR ETENE)

NIHEREMMBARRT —ERENSERIE  HERET  AEZNHAE=[MEIEKR
EESAEAERD  ZMESBANTEEKSIMEINT A - ETEIRAMAEGTBMELHE
W28 AMENNEEEERBEFR > FTARDHEE —IR - Y/ AREEE Galton 15 HFHEZ
MHE—EEEEE  FMENEEESAZMBERENSAESEBRNEN - KMmEBERD
AWM REERZE  Eit - ERMEFE (formative assessment) /N EZER R FE{E A AT
EENACEEIITEE -

BHWMEREFEAARZMEHRAISNEE  RELMNYEENSBRBRNTHE  AEEF
RYRETENENHERZMEZAERAZRERIENG - BB BRI FREMD T EIEN
RES)  IBEERYENEEEBBERNERE  REEENEBHEY  ERBLHHBENTEE
BE FEEN  ERAEUEMAENENNENBEEBEREBNENE - EREBD
IrEAERMEFERBNEIE - S FIRE S @R RMIERE TIF - EMERE TIER N

REANBEEFE -

fr il ERBES  ZALENBMNRTERGETHORE Bt - ZKMSIAHBERNELA
Rasch Model » ¥/ Z M # T BT (EEEITH T - B Rasch Model (e BB ZRTIE LA E B &Y
ZRASTJEEFEEMMEL LY - FRAMNEFS@ANHRE  ZEMERRETHEATEMNSZEERE
WRE - MERPEMERREBATTESTHRREZMBAZENZEZE - REMRTZESESEEN
HEREMHETENTEIE - I SBERKMEBERMTANENSENZEBEEZE - EMAEHE
Bl 7 (B Rl 2 A TR S TIERY - REIGEMNYAR  ZETTAI2EHRERAMEHAER
EHE  AEFHESABENSHBRAUARBILERETGEFIZEZNASR - BFME  Rasch
Model F] LAFBZRM IR E B BRI RIBNBLEZTREN THE - NTA{EEZRMEHERFEER
NGOE

FERERMTHOEMNER L ZOTARGERSLEERED RPN ITEETREBLETEK
BE a2 (23 FmrTE] (assessment of learning) B X EEE ? | Bt - /NI
BT BRTEMINEREER THERZEENEBIFT RN TMEMIEZMMESZ LN
FEFELNR AEFHNELHE T BFELTERRE THEETER - MEMAE T H#(E 7
BAREFKF - ZEAFE# Rasch Model #) [ %51k | (equating) I{E - B2 AR R 4T




H SR B A — LA AE ISR O R LLABRA R B B AE R - BiA B Rasch Model D TN+ - o
AREBENELE FEFELFERRNA  HEAEFELEEHEBRFHHRE - KMKE
PN ERKE - ZEEMAIRELETENOT  FEECHREHENRE -

HEBREMME ERUTHRENBBREEZENEN A XHREZMEENTE - 4
REERFT— BN ER MRS SN ASZRENRRBEEAE —BHEERRNIIE - BE
BARHEMES - BMAFBEARE - #im A 248 [BIEKXE | (item response) T1E
EARFIEAY  BEAEENSENARG  EEZANUES oMBBEMRIERRE - A £
BEP  BMTEEMBRENAIMELZE LR EDEZMMEBEEEN X - MiSHE
HY 22 A ) RIRBURBIZRE o

ERRNDZFEN XM  ZPXETRDENEMEMESELNTEINER  EBRED
RINERMEFTGS  LEERNZELEREFESN L £ T80 - g ZFE/ NN
BRF - ERASEREMEMELS Rasch Model 5B & ~ DT MBS ENRFEE -
FEE(CEREFESHBRES  ZHEFELNFHBMIRE

2ZER:

1. M. Galton & T. Bell (2009) . Study on small class teaching in primary schools in Hong Kong Final
Report. Education Bureau, Hong Kong.

2. Rasch,G (1960) . Probabilistic models for some intelligence and attainment test. Copenhagen:
Danmarks Padagogiske Instit.
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BIEESLE (BRERZREIE)
ELER (BEEBEHBHIEZNE)
BXELL (EEIEEEHHHIEZ ) E)
BXEZN (BEIEEEHHBHIEZE)
BN BEL (BEIEEEHHHIEZE)

IN_BIRENE S B @

E-—R_FLEBENMNBERET  BELEELHBER N ENEMT R EEHESTEANRE
/j&q]E'UFnEJE'FE AR B PIRY — L3RR

T

[(BFEHRAEERER - BRBARI FE > LEGECKRBEERITE - HEM
Mearkx2 JT’/ RN o sEEEmE - HERRBRIOREEERSA S - BR%
AEERVNER - A Z LB FIE -

F”|

[TERREEEK BEEEYRABM SR ERE  EAERTERZ AN ZESE
FRAEREE  PIENLE  XEET LESIEWRE  ETHREEAR
MNEREERBMEEBENERE |

[BAIRFTEHRENBREHRELNLPREIBS  HIWEDREREE
F - BEEENBSYTEBE - BERAENKRGTES -]

[(HOEHERABENEERZR  HRESEFNEE  ERAUELEENR
S A RE - BB AR AR B FINE ? |

REMWYED  RRXIZMEBLEBTNET ERABRIIMMBERZERE @ £
BRBLRKBRENRNESZEN ST - MFE 2L E BRI &R RA - i
2B ELRABLEEMBEESHEEM MG - ZMBTRELERE - MREMEEN T
HHRE  FELMMEHSETEAEABLEEETHNSEERFTE  BEHNELENKREFCD
FYERE A PTEERE - N EMOE FRIE LM B - ERIIGHMER -

BRTZMNERR BOPELT —LEE - B BRERENNBOLBAEE? BRE
RANSSEREE 2 U  ZE THRIEZ2LEZTEHMOHEMT - FEE2LEUTETA
RREEKE BREY BR FREER  BEAMNELNBSNTREN ? ”‘“EPIEE TERZ T
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HETER? B BEZENHERRSERNENE ? EAFTEZIBEWMHOBBHS - A
BABBHBEEB HENR R BEST CAEEEBERE P BEEMOPLARSERM -
BPEERRERT —EHTH RPN REREZEATER

1. REESLEFRBKRFERIZ AN ?
2. REBESERERTANRETATERLZEERNEERE?
3. WMERBLERBEFESHRENE ?

EH#EENBRERFABEAELEETNRAERZHTORIR - BLERATRES 2HNEH
E WP BEDMBEEETRES T RN CEMEEFR - RMABEL [FE] B BE] gEAE
FTRBEE) - SRR BENREECHEN —ERH

X ER90fol @) & 2 )R8

fE— XX Rid - Ml 2T )EE A [FFE] BE R 2 —ERUR - Skemp (1976) &
B3R AR A] o & [# XX 32 #2 | (instrumental understanding) & [ £ = 2 # | (relational
understanding) o £ [#MXNIEHF |  BEFREZSFUMZKES B +oRFASHE B
AEFTEEARMESE  TERABFANEERED2Y 243N EREETHES - &£
EEAT HEEREHN  BIURER  EHELTHNRRANER - IERBESFEKRE -
REMAER  MTAETEHEERE  AIXASER E [ERAER |+ BE2R
ZRHESITRALBTLHRNEEE tMABCERE EB2MNEE  ERNEEEERER &
BMEEIFA - WREREFAMNERE (Tall, 1978) ' Bt » FE/NENEMBREBNENAEEE
REBENLRE  VAEAZEMMESTRERERNESR 0 EZEZMMTHAIRSBFEZEDN
1R - BIaR 2 BSROER 4 B TRE 2 IR -

51 - Hiebert and Lefevre (1986) Bt T [ #1214 £058% | (conceptual knowledge) ) — LEHF
Mo TS RRmBELe R —AEAETREMNEL  ERBEETFETEA
PRIMEMET REAERKR - BULA A - FEAEATRLR  MEAREMERNHSNERZ
THEEN - FENENZMRLAEZSELEUTAANRERRERS - BIEEY  B&R - &
RRIER  BEMMRAENEZBLEZUBMENG  VERLLEFLEELTRANEBLE - B
EARKRERKESNBERER  FELEEEY —EARSNESE  MAREILAENMES
EE o

A E L BB ACEIE 7 Lesh (1979) IREIBR T ERBEUTRA TR ETRERKEIN - 2
£ BEL (translate) BETRIMFKEFR - NBELEEY - BER - FHREAESZHEBEIE -
Hiebert & Carpenter (1992) 7142 f Z & 45 TR A% = 5 1\ (connecting representations) -
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BAMEAER —SHEBHEEM TN TARETATEBRR  EERAT LR IR AH
HRMERZE  TEMRTERETANERE  HREENFZRBORN ELEENER
RE - -EHFED  EE2/NENZMEBR AR EEETELELER R THRIINRARES
AEE  BEREEEIN MR EREEHREEPHNBEEDLEERSEZBRXE  Bishop
(1988) REEHERETEMBENER  MBRBEAIRD F » 5w LFREFR(CHEBM
SHEREZE METERNESIFEREENEREREE -

EHRERPIRTBA

EERTRAARER  BABBRITRAABEEREE 2E 10T EREE TR EERITH -
f5ga
2ZE10JBF
251034 FERMIMHE - 6978
251048 FEXHBMHEE 3679
251034687 9 FEAHMHEE

EUREEENESBFBEMIER  RZRE (FINELEE2 510 BE7 - 9) « UFERIR
MEHERARENE LR TR (fla : 58110 - 45018 - 36 EEBEEIER) - &
IR AR LY R RELEEVHEENER SN EIRAEF  BE DR
A TRENK - HHEPIRLELA2 -5 108—4  EER4-8° RERE3:°6-9 &RESTE
7 MEERBMMERETRMASTEENE  CMEEERRRBESNEEER BE (FlnE
AMI8—#AR 4 x 8=8 x 4)o

HEREMRBRTE  ZAT —EREAIRELESERRERN - (—) ZHIEEEBTRIF
FEE  BAREGHEN  BREBEMEALHZIEELRTEUFE CHIRERK - MAELH
RREAE S ELEYMONTRLR - (Z) BARY RAERAEREERE - KR L —BRIELRSRATH
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