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Abstract

In this paper, we employ the projection operator method to calculate an all order mass

correction form for heavy hadrons with arbitrary spin.
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1 Introduction

The heavy quark system contains an approximate heavy flavor-spin symmetry at energies much
lower than the heavy quark mass [1, 2]. This symmetry makes a lot of simplification in studies of
heavy quark physics. For example, a number of different heavy meson transition form factors can
be related to a few universal form factors by means of the symmetry. The phenomenological
analysis can be made systematically by means of the heavy quark effective theory (HQET) [3, 4, 5].
The basic ingredient of HQET is the heavy quark effective field/ (x), which is defined as an

infinite mass limit of the heavy quark field O(x)
h(x)= lim """ Q(x), (1.1)

mg —0

where the velocity v* is introduced to denote the heavy quark mass part m v* of the heavy

0
quark momentum F,* =m,v* +k". The residual momentum k* has a scale (about A, ) much

smaller than m,. It is just the momentum fluctuations due to the strong interactions between the

heavy quark and the light brown muck inside a heavy hadron. The light brown muck represents the
degrees of freedom of a heavy hadron other than the heavy quark one. The heavy flavor-spin
symmetry can be realized by constructing an effective Lagrangian density

L,(x) = h,(x)iveDh,(x), (1.2)

where the covariant derivative iD* is defined to be iD* =io" —gA"*T* with A"“ the gluon

fields and 7“ the color matrix in the fundamental representation. The effective Lagrangian density
is explicitly invariant under the heavy flavor-spin symmetry, since it is independent of the flavor
and spin of the heavy quark field.

To account for differences between heavy hadrons, one needs to include the mass corrections of
order 0(1/ my,) with n>1. The mass corrections can be systematically computed by means of

different l/mQ expansion methods. Due to a re-parameterization invariance [6, 7], there exist
infinitely equivalent methods for 1/ m,, expansion [8]. The re-parameterization invariance

demonstrates that the effective theory is invariant under the re-parameterization in v* and £*. In
literature, there have existed the following 1/ m,, expansion methods: the equation of motion

method [9, 10], the functional integration method [11], the projection operator method [12], and the
others. The equation of motion method and the functional integration method are equivalent
methods in different formalisms. As found in [13], there exist non-hermitian terms in the effective
Lagrangian derived from the equation of motion method or the functional integration method. As
pointed out in [12], the non-hermitian terms contain frequency modes whose energy scales are
higher than m,,. In HQET, these high frequency modes should also be integrated out. On the other
hand, the projection operator method can correctly deal with these non-hermitian terms to arrive at a
low energy effective theory without containing any frequency modes with energy scales greater
than A,y -

For heavy hadron transition processes with multiple soft pion emissions, such as
B —> Dr,Drr,---, the chiral symmetry can also be exploited to construct the heavy hadron
effective theory (HHET) [14, 15, 16, 17]. The heavy hadrons can be mesons or baryons, according
to their spins being even or odd times of half integer. In general, the heavy hadron spin could be
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greater than one. We will employ the Rarita-Swinger fields for those heavy hadrons with spin
greater than one.

In this paper, we will employ the projection operator method to derive an all order mass
correction form for heavy hadrons with arbitrary spin. The projection operator method applied to
derive the mass corrections for the heavy quark and the heavy mesons will be introduced in Sec II
and III. The all order mass correction forms for heavy baryons and heavy mesons with arbitrary
spin will be given in Sec. IV and V, respectively. The last section is devoted for conclusions of this

paper.

I1. Review of projection operator method I: heavy quark

According to HQET, one can redefine the heavy quark field in this way

H(x)=¢"""0(x), @1
to remove the large fluctuation phase factor exp(—im,v-x) in the heavy quark field O(x). At
energy scales much lower than the heavy quark mass scale m,,, the relevant degrees of freedom in

the field can be extracted by taking an infinite mass limit m, - o for H(x) in the following

0
way
h,(x)= lim H(x) . (2.2)
mQ—>w

The l/mQ expansion is to derive mass correction terms in terms of /4 (x). According to the
projection operator method, it is just to derive a relation which can express H(x) in terms of
h,(x). The projection operator method is convenient in the momentum space. We take Fourier
transformations for H(x) and 4 (x) into their momentum representations  and 4, . By
summing over the spin degrees of freedom of H and /4, , we can express the projection operators

interms of H and A, as

AN =S H Ly, K 2.3)
- 2 2m,,
A= b T, = ”T”/ . 2.4)
By applying A* on H and noting that the (1+¥)/2 part of H is not equal to %, , we then
obtain the following mass expansion equation
Ny Ky K 0+9,, (2.5)

2 om, 2my-K 2
By making an ansatz that (1+ ¥)/2 part of H would be proportional to 4, , we can derive the
following result by some algebra manipulations [12]

B 1+}€/2mQ
H= /%hv. (2.6)

After arriving at the above result, we follow to take an inverse Fourier transformation to transform

Eq. (2.6) into coordinate space
1+iP9)/2
H(x)= th (x), 2.7)
1-i /2m,,
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in which A and A, have been transformed into their coordinate representation H(x) and

h,(x), and k* has been transformed into iD*. The detailed derivation for the computation made
in this section is referred to [12].

II1. Review of projection operator method II: heavy meson

For those heavy meson transition processes involving many low momentum pions, the chiral
symmetry and heavy quark symmetry can be combined to make a lot of simplification in studies of
these processes. Due to the spin interactions between the heavy quark and the light brown muck

being suppressed by 1/m,,, the heavy mesons with quantum number J P =(07,1") are degenerate

in the infinite meass limit m, — oo. For heavy mesons with quantum number J =(07,17), it is

0
convenient to write a compact heavy meson field M (x)[15]

M(x)= %(—P(x)}/5 +P(X)y, ),
0 3.1

where P(x) and P™(x) are the pseudoscalar and vector heavy meson fields, and m,, is defined

to be the mass of heavy pseudoscalar meson. The covariant derivative id* is defined to be

id" =io" -V*, (3.2)
where the vector field V* is defined as
pr=—S (o), (3.3)
with & being the chiral matrix
. ia a
& =exp(i If ). (3.4)

The matrix A° is the SU(2) or SU(3)matrix, and the ¢“ denotes a vector of pion fields. The
F' 1is the pion decay constant.

Due to the largeness of the heavy meson mass with respect to the low energy processes, it is
useful to redefine the compact heavy meson field to remove its large phase factor exp(—im,,v-x)

M (x) ="M (x),

_[1+x id Ay
2 2m

J@Hwn+#%wny (3.5)
o Mg
where we have defined
P(x) = ™" P(x), (3.6)
P (x) = ™" P (). (3.7)
A, =my —m, is the mass difference between the heavy pseudoscalar meson and the heavy quark.

The effective compact heavy meson field M (x), respecting the heavy quark and chiral

symmetries, 1s defined to be the infinite mass limit m, ,m, - of M (x), while the mass

0

difference A,, =m,, —m, is kept constant under this limit,

0
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M (x)= lim M(x)

mQ —>0

(X -
_( 5 j( P.(x)ys+ P ()7,), (3.8)

where P/(x) and P*(x) are the infinite mass limit m, ,m, - of P(x) and P™(x),

0
respectively.

To derive the mass corrections, we make a Fourier transformation for Eq. (3.8) to transform the
relevant fields and the covariant derivative into their corresponding momentum representations as
the following [18]

Ly, K A1y

M=(—=+ Py, + Py ). 3.9
(— 2my g )(=Py; V) (3.9)
From the meaning of the projection operator, the first two terms in Eq. (3.9)
(H—M + L
2 2m,,

can be identified as the projection operator for projecting out the heavy quark degrees of freedom
from the mesons. The residual momentum £ is assumed to be associated with the heavy quark
degrees of freedom of the heavy mesons. This assumption for the residual momentum is consistent
with that definition of the residual momentum in HQET. It is then reasonable to identify the

projected part
B = ¥y, K |5
2 2m,,

as the heavy quark degrees of freedom of P. From this point of view, the projection operator
method is convenient.

After identifying the heavy quark degrees of freedom of the heavy mesons, we can follow the
similar procedure of deriving the mass correction form for the heavy quark field as shown in last
section.

We now show how the derivation of the mass correction form for the pseudoscalar field P(x)
can be made by means of the projection operator method. By applying the projection operator, we
first separate the projected parts into the heavy quark and light brown muck parts as

[1+)/+ 4 +AM1+;/}13

2 2mQ my, 2

:[1“’+ K ]m[AMH’/]ﬁ (3.10)
2 2mQ my, 2

= +F

where the ISQ denotes the projected heavy quark part and [)q is the projected light brown muck

part. To arrive at the mass correction, we further separate 13Q into (1+y)/2 and (1-y¥)/2

A 1+ N 1- n
ﬁQE[TyjPQ,xQz(T)/jPQ' (311)

parts as
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The projection operator (1+ ¥)/2+ K / (2m,,) is equivalent to the energy projection operator of the

heavy degrees of freedom. This requires that the residual momentum k& should satisfy the
following on-shell condition

2
vok=— k . (3.12)
2m,,
We can apply (1+¥)/2+ ¥ /(ZmQ) on 13Q to get the identity
Ly K P =B, (3.13)
2 2m,,
This gives us the following relations
-y 5 _ K ;
P = P, 3.14
2 % 2m, ° G149
and
LK s
Zo zz—(ﬁQ +ZQ)
My
P A (3.15)
:7ﬂQ’
2mQ—]c/

where the second line of the above second equation is obtained by iterating the first line. After a
simple manipulation, we get

p 2m,, B
Q_2mQ_}( o

The remaining task is to determine ﬁQ. To go further, we make an assumption that ,BQ is

(3.16)

proportional to the (1+y)/2 part of P, the momentum representation of P,(x). This leads to
the following ansatz

A

By, =(0+dy)F,,, (3.17)
with
1+ = ~o ~
P, ZT)/PV,CUW"CO y'=a
@, is introduced to account for the difference between BQ and the (1 +y )/ 2 partof P.

Because the projection operator can be expressed in terms of the spin sum of its projected
degrees of freedom, we then have the following identities

ANo=D By By s A =2 P P
’ : (3.18)
where
A;=M+—% A =4EN (3.19)
2 om, 2

From Egs. (3.18) and (3.19), we get this identity
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1+ o)A (1+0,) =] 1-L—|as[1-L ], (3.20)
2m,, 2m,,
The above equation implies the following quadratic equation
oy +20,-T,=0, (3.21)
where T, o 18 defined as
T,= 1—L A} 1—L Al
2m, 2m,
p ) (3.22)
2m,,
which is of O(m;). By solving Eq. (3.21) and noting that T o <1, we then arrive at
~ \1/2
@, :—1+(1+TQ)
(3.23)

la 1a 1Ay 5 4
=T -T2+ —T T +....
2¢ 892 16 ¢ 128°¢

We note that the solution of @, in Eq. (3.23) agrees with the ansatz made in Eq. (3.17). Since

2n
Y A K
(7o) Pu=D [— P (3.24)
2m,,
we finally obtain the mass correction form for the heavy degrees of freedom
12
A 1+ 2m
E, = M P,. (3.25)
1-K/(2m,) ’

The remaining task is to determine Isq_ For this purpose, we use the following relations
obtained from the on-shell conditions Eq. (3.12)

(3.26)
and

(3.27)
to derive

(3.28)

Combining 13Q and IA’q , we get the expression
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(3.29)

The same derivation can be made for the vector meson P™. Finally, we derive the all order mass
correction form

M:[1+AM( (3.30)
mg
where M is defined as

M, :HT)/(—PV}/S +Py). (3.31)

With the above result, we can transform the expression Eq. (3.30) into the coordinate space to
obtain the mass correction fields to all order in 1/m, expansion

M(x)=[l+AM [”MJJ
m, 2

M, (x) = “T”'(—Pv(xm FPH,), (333)

"o M (%), (3.32)

v

and

where the residual momentum vector k“ has been replaced by the covariant derivative id”
defined in Eq. (3.2).

IV. Mass correction of heavy baryons with arbitrary spin

In this section, we will generalize the projection operator method developed in previous sections for
heavy baryons with arbitrary spin, which participate in multiple soft pion emissions. Since the spin
interactions between the heavy quark degrees of freedom and the light brown muck of the heavy
baryons are of order 1/m,, the total spin J can be written as a sum of the spin ;j of the light

brown muck and the spin S, of the heavy quark as J = j+S,. At low energies, the heavy quark
spin can only be little flipped by interactions. This makes us approximately letS, = 1/2. The heavy

baryon fields with spin J = j J_r% are defined as [19]

J=j+%: B (x),

; o (4.1)

J=j-——= ot
i3t & (2]+1( m,

where /. means that the index g, has been subtracted from the superscript of B“ . The mass

JVSB”""[’"M”/ (x),

my denotes the heavy baryon mass with light brown muck spin equal to j. Due to the spin

interactions between the heavy quark and the light brown muck being suppressed by 1/m,,, the
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heavy baryons with quantum number J = j+1/2 are degenerate in the infinite mass limit
m, — oo . Similar to the heavy meson, we introduce the heavy baryon superfield as [20]

id"

At H (X) B*Mﬂz M (x)+z ﬁ[},ﬂi }7/5B/11~.-p..ﬂ (X), (42)

To derive the mass correction, we firstly define the correction heavy baryon fields as
B (x) = B (x), (4.3)

B;

imB/v»x
e

and

/ (4.4)
J 1 m m l.d'ui lmB VX gy fee
=D | A = (e BT ().
= \Vi(2j+1) my
The superfield is defined accordingly as
P A Hi ~ N
S/l],uz W ( ) B*,ul/zz M (X) Z 7#’ +v'ui n ld 753;1]..4,’_.“#/ (x) . (45)
(2 +1) B,

To define the effective fields for heavy baryons, we firstly separate the heavy baryon mass

parameter 7, into mQ+AB/ and apply the limit My 5Ty —> 0 by keeping AB/ unchanged to
obtain
B (x)= lim B™™ (x), (4.6)
mQ—>oo
Z ( Bt )y B
(2]+1) }/ v 75 v X
(4.7)
. ; u . Ly ( )
Y lim B™ (x),
el
and
Svlllﬂz"'ﬂj (X): llm Svlllﬂz"'ﬂj (x)
mQ—>oc
(4.8)

=B, i (x)+ Z (7/#‘ +V#‘)75Bvﬂl”ﬁ"””f(x).

(2J +1)

The above definitions for the effective heavy baryon fields are consistent with those defined in [20].

The remaining task is to derive the mass correction form. Under the projection operator method,
we first transform the baryon fields into their momentum space representations. By applying the

heavy quark projection operator
£_1+V NS ] (49)

2 2m
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By = Ly, K B (4.10)
2 2mQ
and
égl...ﬁi...#i _ 1+ ¥ n ]( éﬂl'“[’i“'“i . (411)
2 2mQ

Following the same procedure performed in Sec. III to derive the relation between the heavy quark
degrees of freedom of the heavy baryon fields and those of the effective heavy baryon fields, we
then arrive at

(4.12)

, (4.13)

where

(4.14)

It is then followed by using Eq. (3.26) to rewrite the right hand side of (4.12) and (4.13) into the
following form

(4.15)

y (4.16)

where the heavy quark projection operator (4.9) on the both sides of the above two equations can
be cancelled out. Unlike the derivation of mass corrrection froms made for the heavy meson, we do
not need to consider an identity similar to Eq. (3.27) for relevant fields, here we means the

effective heavy baryon fields B™ ™ and B“ ™ to derive light degrees of freedom parts.

Partial mass corrections associated with the light degrees of freedom are retained in the Lagrangian
density for the heavy baryon fields and some have already been included in the above derivation.
Therefore, we obtain the result as
é*#]m’ul B*”‘m#/
' ) (4.17)

B Myl
v

For J= i% baryons, the superfield becomes
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(4.18)

§/1]...ﬂ/ (x):
1+’f7

+i 1 v+ id” 12
=G+ T i [ 7

We have transformed the results in momentum space into their coordinate space representations.

V. Mass correction of heavy mesons with arbitrary spin

In this section, we investigate the mass corrections for heavy mesons with arbitrary spin, which can
involve in multiple soft pion emission processes. Due to the spin interactions between the heavy
quark and the light brown muck being suppressed by 1/m,, the heavy mesons with quantum
number J” = (7 (+1)7) o, O J' = ((I-1)",I"),,,, are degenerate in the infinite meass
limit m;, — co. Similar to the heavy meson case in Sec. III, we first define compact heavy meson
fields

J" =0+

M(*)ﬂ]"'ﬂf (x)
my +id \( [2041 . id" )

= . PV (x oM — 5”‘” H 5.1
{ 2 JL o AR % +1Z7V[ M.] (5.1)

+P*,U|-.-,U/+I (x)}/'uﬁl ),
TP = (=10
M(*)#l"'ﬂj (x)

- my, +id \( [21+1 )| 8 - 1 27 7/”‘+lg# s 52)
2mQ 20+2 2j+1i:1 Vi m, Vi Vv

+S*#l-.<,u/‘+l (x)}/57#/_+] )7

where the total spin j of the light brown muck is separated into the orbital part, /, and the intrinsic

spin part, s=1/2, of the light quark. Similarly, we redefine these heavy meson fields to remove
their large phase factors to make them appropriate for describing the low energy processes

M(*)ﬂ]'“ﬂf (x) — M( Ve (x)

_[1+)/+ id M, 1+)/j

2 2mQ 2mQ 2

zmwfv X

(5.3)

2U+1 gy, v, 14 id" | e S
PV1 Vv X 5#1 Hj Hi _v/z,» _ 5#] Byeepty + P MMy X ,
2 ( )7{ —2j+127v, [7 — } ] ()7,

i=1 M/-
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and
M(*)ﬂr“ﬂj (x) — M(HH].”H’/ (X) (54)

_(1+)/+ id M 1+)/J

lmM/ v-x

2 2mQ 2mQ 2

2l+ Ry C?H 5/4]4..”4..‘“/ 5*‘“'4../””
21+ ( ) v/ _2]+lzyv }/ +V +m VisViv; + (x)ySyﬂjH H
M,

where the redefined fields with a capital hat are defined as those original fields multiplied with a
phase factor exp(im,, v-x).

Following similar procedures as used for the derivations made in previous sections, we first
transform the relevant fields into their momentum representations, and follow to derive the mass
correction form for the heavy and light degrees of freedom of heavy meson fields, respectively.
After combining the heavy and light degrees of freedom parts, we can easily arrive at the mass
correction form for the compact heavy meson fields as

M(—)lll"'ll, (X)
A
| Iy (5.5)
2mQ 2
"_ﬂi
2L e, I g e ey, |,
20+2 my | " o
(5.6)

2A+1 e SV id" | i s
S ViV X 5/11 Hi M 5/11 1 M +S Myl X
2l+2 v ( ) iy 2]-‘1-1 ;7Vi [7/ mM J vl--»v~-v v ( )}/5}//1”]

Note that we have written the results in the coordinate space.

VI Conclusions

We have derived the mass correction forms for heavy hadrons with arbitrary spin by using the
projection operator method. The mass correction forms can be used to the studies of the heavy
hadron decay processes with multiple soft pion emissions [21, 22]. For example, the transition
processes B” — D"z, D®zx .-+ involve many soft pions in the transition between heavy
mesons with different spin. The decay amplitudes for these processes can be expressed in terms of
universal transition form factors and the mass correctional terms, which can be systematically
calculated by means of the correction forms for the relevant heavy meson fields derived in this
paper. In addition, the mass correction forms for heavy hadrons with arbitrary spin can be directly
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applied to calculate the mass splitting in the heavy hadron mass spectra. As a concrete example, we
apply the mass correction forms to evaluate the mass corrections to the Bjorken sum rule. By using
the quark-hadron duality and the heavy quark infinite mass limit, one can derive the following sum
rule [23]

]/_lvr hv' ]/_lv'rhv

Z(h(v,s)

'

§,8

= > (¥O)|n,Th,

h(v',s"){(h(V',s") h(v,s))

(6.1)

h,Th|¥(v))

X", s')> <X" ,s")

where |h(v,s)> denotes a effective heavy quark state with the velocity quantum number v and
the spin qunatum numbes, l_zv I'h, is the effective heay quark current with I'=y,, y*, y*y,,ic*",
|‘P(v)> is the lowest spin heavy baryon state, and | X" (v,s)> are the intermediate baryon states

with quantum numbers v and s. The summations are taken over the spin quantum number s,
and the baryon index number 7, which is used to specify the heavy baryon state. To find the mass
corrections to the above sum rule, we propose to define the following sum rule

> (h(v,5)|H,TH, | (v, s)) (h(',s") h(v,s))

s,s’

- Z<\P(v)‘HVFHV,‘X”(v’,s’)><X "(v,s")

H,TH,

H,TH,|¥()) ° (6.2)

where H (x) is the mass correction field defined in Eq. (2.1) has been used. To specify the
velocity, we have added the velocity subscript v to the mass correction field H(x). For simplicity,
we have omitted the coordinate dependence of the fields. By substituting Eq. (2.7) for the mass
correction fields to the currents in the left hand side of Eq. (6.2), we can expand the left hand side
into a series of terms of different order of m,,. For the right hand side of Eq. (6.2), we employ the

following matching condition similar to one used in [20]

H,TH, - C,,(vV)BT, X!, (6.3)

v ovy

where C, (v-V') are the transition form factors for B, — X" ,, T’ , are the effective vertex

functions of v, V', and Dirac matrix I'=y,, 7", y“ys,ic"", and B, and X are those heavy
baryon mass correction fields defined in Sec. IV. By substituting Eq. (4.18), we can expand the

current B X . into a mass expansion series. By comparing both sides of Eq. (6.2) for each

order of heavy quark mass in the expansion series, we can derive a series of identities which are
similar to Eq. (6.1). Because these applications require further investigations and the related
analysis is very tedious, which is not appropriated to be given here, we plan for these interesting
phenomenological applications in our future publications.
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Abstract

The purposes of this action research were to construct a teaching model of physics problem-
solving for senior high school students. The model named URORA after the acronym of five
physics problem-solving stages developed in this study, i.e. Understanding, Retrieve, Option,
Reflection, and Application.

The participants in this study were 11th-grade students enrolled in a Kaohsiung
municipal senior high school. For comparing their achievements, 112 participants involved
in the experimental group who were taught to solve physics problem with URORA, and 106
participants as the control group who studied under the traditional instruction.

The action research proceeded as four phases. First phase, constructing problem- solving
instruction stages, established 5 stages of URORA through literature review, but it was not
concrete enough for students' applications. Second phase, adding elements of problem-solving
instruction, scaffolding students' problem-solving in the classroom, nevertheless, students
seemed to lack of problem-solving strategies still. Third phase, elaborating the teaching model
of problem-solving, developed the strategies and elaborated the model to assist students' work.
Fourth phase, evaluating the teaching model of problem-solving, assessed the effects of the
model if students improved their problem-solving abilities.

The results show that URORA is not only a teaching model for teachers but also a problem-
solving model for students, which may improve students' abilities of physics problem-solving

efficiently.

Key words: Senior high school physics, Teaching model of problem solving
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Abstract

The purpose of this research was to explore the development of quantitative reasoning in
young children, and also to analyze the numerosity discrimination of children from different
groups. The results will be applied to early childhood mathematical pedagogy. The research
subjects came from three kindergartens in elementary schools in Hawaii and Taiwan. Each research
group has twenty children. In addition, twenty children were sampled from a private kindergarten
in Taiwan. Each school had twenty children who were equal in gender and were an average of 5.5
years old. Research methods used assessment, observation and interview. There were two objective
scales to evaluate the children's quantitative reasoning. During the process of the research, the
researcher gave opportunities to children who operated objects and named objects, and practiced a
small aggregate amount before the formal test. At the same time, the researcher asked the children,
without actually counting, but with a quick look with their eyes to estimate two aggregate amounts,
then, solved problems. The result showed that the children had a 75% success rate to discriminate
numerosity in real objects that fit the developmental model of cognition, but without the cultural
difference. Furthermore, when using the scale of half obstacle objects (sticker) to test the children,
the result revealed that children performed the 2:3 ratios to discriminate numerosity better than
5:6 ratios. However, Taiwanese children had correct answer scores that were higher than those
of Hawaiian children on some problem items. Moreover, to apply the research results to early
childhood instruction: 1.To start the concept of quantity learning, then to practice counting to help
children have good number concepts. 2. To combine the children's life experiences to give them
opportunities of operation, estimation, comparison and prediction so that those children can have a

good mathematics foundation.

Key words: Quantitative concept, Numerosity, Young children mathematics
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Abstract

The purpose of this research is to analyze a new case teacher's philosophical perspective
of mathematics and teaching practice; we also explore the coherence and the experiences
influencing between his philosophical perspective of mathematics and teaching practice. The
subject is a male junior high school math teacher. This research adopts the qualitative method.
According to Ernest's five philosophical perspectives, we analyze the data. The main results of
the study are as follows:

1. The core of the case teacher's philosophical perspective of mathematics lies in the

understanding of the nature of mathematics, which influences his teaching practice.

2. The case teacher's philosophical perspective of mathematics and teaching practice are
belong to absolutism; based on the five philosophical perspectives, The case teacher's
philosophical perspective of mathematics and teaching practice show inconsistency.

3. The influent factors of the case teacher's philosophical perspective of mathematics and
teaching practice include the others' expectation, case teacher himself, as well as the
institutionalization curriculum; but the overall national education policies and the plans

will influence the case teacher's experience negatively.

Key words: Teaching practice, Absolutism, The philosophical perspective of mathematics
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