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Background

Mathematics, as a subject to help students master the ability to thinking inquiry and logical
reasoning, plays an essential role in helping students develop their lifelong learning ability. Life
cannot be live without mathematics. Thus, the Curriculum Development Council (2017) puts
forward the purpose of the mathematics curriculum is: to train students to conceive, explore,
reason, communication, as well as to develop their ability of critical thinking and usage of
mathematical knowledge to deal with problems in life. To achieve these goals, it is

indispensable to have an attractive teaching design.

In the five dimensions of mathematics curriculum, the "number strand" is the most substantial
part. Among them, concepts and integers, fractions, decimals, and percentages are common and
essential concepts that primary school students need to comprehend. The four operations of
integers are the basis of learning mathematics, and fractions and decimals are often used as
discussion and research by scholars. However, few scholars or educators have an in-depth

analysis of the topic of the percentage.

Percentage belongs to the primary six curriculum. The learning topics include the Percentage I
(6N3) and Percentage II (6N4). The length of teaching is 14 hours. There are many
mathematical concepts to learn in this topic, and a lot of theories and questions are closely
related to life problems. There are quite a few people, even teachers, who will feel that the
percentage is just another form of expression of the fraction. They believed that, by learning
the topic of fraction well, students could grasp the concept of percentage. However, the meaning
of the percentage is not just a fraction; it also involves the concept of the ratio of "one number
is a few percent of another" according to a detailed definition by Chen and Yin. (as cited in

Fung, 2004, p 47)

On the other hand, there are some learning difficulties when pupils study percentages. They
have to not only understand some confusing mathematical concepts about "percentage" but also
need to relate "percentage" to some of the previous topics. That is the conversion between
percentages, decimals and fractions. According to Piaget's theory of cognitive development
stage, the six grade students are in the transition period of the specific operation stage and
formal operation stage. In this transitional stage, how to effectively enable students to integrate
the knowledge learned in different periods, that is also a significant teaching difficulty of this

topic.

As can be seen from the above, the necessity and difficulties of teaching also exist. Therefore,

teachers should help students to establish a close and deep network of conceptual knowledge,



so that students have the flexibility to transfer and apply knowledge to meet the needs for further
learning. How to implement the teaching design flexibly and effectively in the changeable

teaching environment determines whether students can better learn the knowledge.

Given this, this paper considers in-depth teaching and learning needs and focuses on the

discussion and design of the percentage topic.



Project Aims

As a pre-service teacher, I hope to teach concepts and strategies effectively during the
demonstration of teaching and learning design of the topic of Percentage I (6N3), so that
students can deeply understand and clarify the concept of percentages, and effectively deal with
severe problems related to percentages. At the same time, I hope that this project can provide

teaching resources for giving assistance to primary school teachers.
Based on the above goals, some aims of this study are:

1. To outline and build up detailed teaching and learning targets, expected achievements as
well as difficulties on the topic of Percentage, after having complete analysis in the

existing primary mathematics curriculum in Hong Kong.

2.  To enhance the students’ connection between the percentage and other topics, such as

fractions and decimals, by analyzing the horizontal and vertical teaching framework.

3. To let students deeply understand and clarify the concept of percentages and help students

effectively tackle the difficulties related to percentages.

Project Questions / Focus

In the teaching and learning design of Percentage I (6N3), the design package focuses on the

followings:

1. Use Experience-Language-Pictures-Symbols (ELPS) approach to design a suitable

teaching process in this topic
2. Create an accurate definition of percentage
3. Clarify the difference between percentage and fractions
4. Introduce the conversion between percentage, fractions and decimals

This paper demonstrates how the design of this teaching plan, worksheet and other teaching
materials, applying Experience-Language-Pictures-Symbols (ELPS) approach will enhance

the learning performance of students



Literature review

To better explore the project focus, it is necessary to do a literature review with this study. The
literature review of this paper mainly revolves around some keywords, such as “mathematics
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education”, “teaching design” and “percentage”.
(1) the mathematics learning mode of primary school students

As a teacher, before designing and implementing a teaching lesson, it is necessary to have a
clear understanding of how primary school students learn mathematics. According to the
selected learning topic "PERCENTAGE", the teaching target is mainly the students in Primary
Six.

A. Piaget's Theory of Cognitive Development (1964)

According to Piaget’ s Theory of Cognitive Development, he stressed that teaching should
adapt to students’ cognitive development level. This study is aimed at students in grades six of
primary school, who are between the Stage of Concrete Operation (E#53H EHH, 7-11 years
old) and the Stage of Formal Operation (&£ 7 EHH, 11-15 years old). During these two
operational stage, students has been cultivated into obvious symbolic, logical thinking, and also
the "concept of conservation (SFEMEE)". Moreover, students have been able to understand
and relate to some of the relevant abstract concepts. Regarding the topic of “Percentages”, it
contains a number of abstract conceptual words. One of the major teaching focus is to enable

students to transform decimals, fractions and percentages of each other.

Applied to Piaget’ s theory of the stage of cognitive development, one hypothesis can be drawn:

to a large extent, students have been able to adapt to the learning unit of “Percentages”.
B. Bruner’ s Theory of Development (1960)

According to Bruner’ s theory of development, he advocated the promotion of children’ s
cognitive development through purposeful and systematic teaching. Piaget’ s cognitive theory
focuses on more “development” than “education”, this is very different from Bruner’ s view
that emphasizing on “the power of education” to promote student’s development. Bruner
suggests that children’ s cognitive development is divided into "Enactive Representation (&/j{F
ZEHA)", "Iconic Representation (82 F=1#H)" and "Symbolic Representation (57577512
HH)". The division of these three characterization periods is mainly based on the development
of children’ s cognitive ability and connotation structure, but not on the division of
Development stage. Therefore, Bruner believes that teachers should use a variety of teaching
methods to encourage students to take the initiative to participate in learning, and make full use
of students’ learning motivation, so that they actively think and discover the meaning of

learning. (Bruner, 1960)



(2) the main points of teaching design

A. Teaching design

Teaching design is a prior thinking of the teaching process and a plan of action. The specific
teaching design steps should include the followings: (1) analysis of teaching objectives; (2)
Design of teaching forms and methods; (3) Design of learning methods; and (4) Assessment

and reflection
B. Design concept of teaching

Teachers under the guidance of a clear and step-by-step teaching design, can effectively
improve the quality and efficiency of teaching. For students, it requires them to analyze some
life problems and discover a pattern for solving it, so as to develop a mathematical mindset.
Regarding teaching in the subject of mathematics, teachers should pay more attention to
Mathematising Teaching (#{Z2{LZ{£) (Hans Freudenthal, 1973). In addition, today’ s
teaching is gradually inclined to student-oriented teaching, the traditional teaching model
"teacher talk, student listen" has gradually declined. Therefore more and more attention is given
to problem-oriented teaching, inquiry-oriented teaching, activity-oriented teaching, and even
game-oriented teaching. Some teachers can raise mathematical problems in an interesting way
during decent teaching design, or let students take the initiative in videos and games to discover
mathematical knowledge. Such methods of teaching will more efficiently enable students to

investigate the answers initially and develop their interest in mathematics.

C. Assessment of teaching

The teacher reviews on the instructional design in the assessment, will efficiently modify the
teaching methods to assist the need and to reduce the learning differences of the students.
Teachers should consider the learning challenges of students and offer adequate feedback while
conducting teaching, which is also a kind of teaching assessment. Assessment of teaching

therefore is also an important step in the design of teaching.
(3) The definition of Percentage

Comparing the concept of "percentage" in different regions, it is found that most of Hong
Kong's mathematics textbooks have an ambiguous interpretation of the Chinese word.

. . . n .
"Percentage is a fraction of 100 as the denominator" and "E” can be written as "n percent"

is frequently described as the definition of "percentage". After a deep study, some scholars

. . 3 . . .
would question "is 700 @ percentage?” and regard percentages as a ratio (as cited in Fung,



2004, p 47). To avoid an unclear and confuse concept during mathematics teaching, I will use

a more accurate definition of the percentage for further discussion in the next section.



Theories and Definition
(1) Percentages
a. A percentage is a fraction of an amount expressed as a particular number of hundredths of

that amount (Chen, Yin, 1992). Mathematicians use the symbol “ % ” to denote Flo .

b.  Percent means hundredths or per hundred and is written with the symbol, %. Percent is a
ratio were we compare numbers to 100 which means that 1% is ﬁ. (adopted from a

website: Mathplanet)

c.  Definition in Chinese word: F47#{ (percentage) HoHESoRE 100 By 8L »
53 EE 100 55RK " % 4 (percent) o F oy Et AT DARRER £y © Fon—(EEUE S5 —(E#HY
B2 &% BBt E o RBeEH bl i E B R i (i & 2 R 2SR %
Frll@ 2 At E B AHY -

(2) ELPS Approach (Liebeck, 1984)

“ELPS” is represented as “Experience-Language-Pictures-Symbols” respectively. ELPS is
constructing a specific teaching mode, which is an important strategy for developing abstract
thinking in mathematics learning. These four key words are providing a reasonable and

effective program for learning mathematics.

with physical spoken that
objects describes the experience

Pictures written that
generalize the experience

a. Experience

Regarding the first word “Experience”, it encourage pupils to understand new concepts by
drawing upon their previous experiences. Atkinson (1992) stated “Mathematics is
regarded as a powerful tool for interpreting the world and therefore should ideally be

rooted in real experience across the curriculum” (p.13).

b. Language



Once a pupil has recalled their related experience, Liebeck (1984) states the next important
stage 1s the use of language. Encouraging students to discuss their finding through verbal
mathematical language is a common way to widen their understanding and enhance their
presentation skill. This can also develop their ability to express their mathematical

language.
Pictures

This step requires students to acquire mathematical theories and knowledge from previous
experiences and languages, and to introduce pictures or charts for expression. For many

students, visual pictures help them understand and describe the concept easily.
Symbols

The Final attribute pupils need to apply to fully understand a concept is the use of symbols
(Liebeck,1984, p.16). For pupils to solve and apply their knowledge in a simplified written
form, they need to know and recognize the appropriate symbols (Liebeck,1984, p.247). In
order for pupils to understand mathematical concepts in abstract form, they must have an

understanding of the relative symbols.
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Teaching Design

(a) Design with Experience-Language-Picture-Symbol (ELPS) Approach

To link the daily life experience of the students to the learning of mathematics is significant.
By using percentages to illustrate the portion of the students who are wearing glasses in the
class, is one of the ways to coordinate the learning experiences of students mathematically.
After that, asking students to use the appropriate language and forms of numbers to represent
the information of life experience, is to develop the oral and written presentation skills in
mathematics. Therefore, I will primarily apply the ELPS Approach in this research to create a
package of teaching plans on the topic of percentage I (6N3). It aims to point out the
mathematics concepts by investigating students’ s experiences. Students will systematically
concretize the abstract concepts through the ELPS approach to improve their mathematical

thinking and a sense of numbers.

(b) Teaching Schedule

Firstly, let me explain the arrangements for the teaching process on this topic. The percentage
1s divided into two parts regarding the curriculum of primary 6, and this teaching design focuses
on the first part, which refers to the learning unit 6N3.

There are three major learning objectives for this learning unit, as shown below. Students are
supposed to be familiar with the skills of expanding and reducing fractions, and conversion

between fractions and decimals, before studying this unit.

Learning Unit Learning Objective Time | Remarks

6N3 1. recognise the concept of percentages 7 Teachers should use daily life examples to let

students recognise the concept of percentages.
Percentages (1)

Students are required to recognise the relation

between percentages and fractions.

2. perform the interconversion between a percentage

and a decimal

3. perform the interconversion between a percentage

and a fraction

According to the learning objectives of this lesson, I designed 12 lessons for this unit.

The first two lessons mainly establish the concept of the percentage the third lesson to let
students understand the usage of percentages in daily life. The fourth lesson is about the
preliminary assessment and reflection on the topic of percentage, which is to examine the

students' understanding of percentages.
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In lessons 5 and 6, it mainly teaches students to convert percentages and fractions and vice
versa. Lessons 7 and 8 mostly demonstrate the skill of conversion between fractions and
decimals. Lessons 9 and 10 will combine the four previous experiences, allowing students to
convert and compare the value of decimals, fractions, and percentages.

The last two lessons are a phase of summative assessment, which concludes the unit through

some classroom activities and exercises to test whether the student has mastered the learning

objective.
Number strand
Learning Unit: 6N3 Percentages (I)

Lesson Learning Objective

» Recognize the concept of Ratio (%)
Li-12 * Recognize the concept of Percentage ( F 4755 )

 learn to read the percentage “n percent (57~ 2%)"

* learn to write the percentage in the form of "n%"

* represent percentages in 10x10 squared paper

* understand the relationship between percentages and “1 (whole)”

» Understand the usage of percentages in daily life and the term of "$/T/j¢".
L3 For instance, 8 $7=80%=20% off
4 * Assessment and reflection
L5.L6 * Convert percentages into fractions and vice versa
e * Convert percentages into decimals and vice versa
Lo-L10 * Compare value by the interconversion of percentages and fractions,

decimals

o7 * Assessment and reflection

(¢) Elaboration of Teaching Design

Percentages are a new concept for students. Therefore, the introduction of the first two lessons
and the establishment of new mathematical concepts are critical to students. In the design of
this section, different from the general layout of most textbooks, this design adds "the idea of

ratio" as one of the learning objectives.
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This design includes the concept of ratio before introducing percentages. There are two main

reasons as follows.

- First, teaching the concept of "ratio" will effectively help students establish a clear concept
of percentage, and can clarify the difference between fractions and percentages. According
to the definition of fractions and percentages, "Fractions" can represent both a specific
quantity and a multiple-relationship( % %5 i %) between two numbers. In contrast,
"Percentage" can describe only a multiple-relationship between two portions.

- Second, the concept of teaching ratio sits first helps students learn more complex and
related mathematical topics in the future. The concept of ratio is not specifically stated in
the primary mathematics curriculum, but some topics contain it. The concept of ratio is
vital in the primary-six courses, such as circumference and speed. However, there is no
precise arrangement for teachers to teach the concept in mathematics curriculums.
Therefore, this teaching design arranges to add the concept of ratio to the learning unit,
which helps students understand the idea of other ratio-related terms that appear in future
studies.

In addition, the definition of the percentage of this teaching design is different from the

definition of some textbooks. Many primary school mathematics textbooks in Hong Kong today

have ambiguous descriptions in definition, and their Chinese interpretations are not the same,

like“BHE" , "B, "EHR .

In order to avoiding the confusion in teaching, the definition of percentage in this teaching

design refers to the statements of many scholars and it was summarized as the following

definition:

English version:

“A percentage is a fraction with 100 as denominator and is a ratio were we compare numbers

to 100 which means that 1% is %.”

Chinese version:
TSR R R 100 HY380 #1593 RE 100 550 T % ) (percent) o £ 53 B[RS For—{H%Y
RS —EBE S % - BOBHIE S ERE S -
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(d) Explanation and Description of Some Selected Lesson Plan

Lesso Explanation and Description of Some Selected Lesson Plan
n
L1-L2 The first two lessons are designed for two consecutive lessons, with a class time of

about 70 minutes. There are several objectives in these two lessons:
SERCAEREN{R » BARES ¢

soan 1 78U E S EE R

Soa T BHTRRE - WRIEAESBERTAIREER "n% ) 89E
s A 10x10 BV A REFREH TR

SR TR T HURR(R - TRRI0% AR NER

BA B B BAIBE &R

Generally speaking, it follows Liebeck's ELPS Approach (1984), introduced by

SANE I S S

o

some daily experience or practical experience. By reading percentages, the student's
experience is linked to a mathematical language, and the student is taught to write
the percentage with % as a symbol. This process is to summarize experience and
language as mathematical symbols. Finally, students are taught to express
percentages in the form of images, helping students to turn abstract numbers into

visual images and deepening their understanding of percentages.

First of all, teachers bring out the concept of ratio with experience in everyday life.
"In a shooting game, Xiaowen's Shooting Percentage is 70%." The teacher asked
the students to discuss the meaning of the sentence and to express it in their
language. At the same time, through the students' answers, we can understand the
students' perception of the ratio or percentage. Teachers in this part of the use of
mathematical teaching process, let students recall the life experience and then put
forward their understanding of the percentage, and then slowly shape the concept
of mathematics.

1. RESE4EHLUT TR

TE— BT - NG RFE S Z 1
2. BELE 4 NHSERGTFHRE - ARMERRDNE - LRHEEHGTFPLE

FHRAERAE -

BSR4 B

FapchRE —E RAVHEBERE T - siohi & BRAERLS] X B2 tE+2E
100 X » A 70 ZEHF B 70/100 Y5 EER sEAMAEIERERT HELBIRYE 3

Subsequently, the idea of ratio would be introduced following the previous

example. Then, teachers will post it in the area for keywords on the blackboard,

14



which is used to preserve some essential definitions in the classroom, namely,

mathematical language.

BRE
% (Ratio) : A A &/ EB HIE =17

B8 (Percentage) :
FEL100 RS RV BERE 8L TEY
8, o TESER, K TESE, - WERAK
TREYRS—BIESZ%, -

The teacher can guide the students through expanding fractions (347) and turning

them into fractions with the denominator of 100, and then re-writing the Shooting

Percentage.
1. HRERHEERR  RESE TEEREMMOGPER - £ ERMLE?
ISR AR R ¢

FRMFILES S - AR SRS BRaG PR - BENEE - BRES TR DALEE
ftFIedncp

B " DIEEBIEF A SREE?

SRS ¢

"R AR B B FTAE S S ER/NVAERUE 100 0 BL 100 fERSEHREHE

2. FBELEDI00 fEROBEHN ES ARG PR :

NS INYE JINIFF Nt INF

7 13 2 6 4

i 0 70 5 75 ry
- pags A:0) 70 65 40 24 100
frp R 100 100 100 100 100

Teach students the meaning of percentages through these fractions using 100 as the
denominator. Students are encouraged to explain, discuss and describe relevant
cognitive experiences in words, which is the value of "language" in the ELPS
Approach.

Letting students discover the symbol "%" from life experience is to create
recognization of the appropriate symbols and summarize mathematics concepts to
a simplified written form.

When teaching “how to write and read a percentage”, it is advisable to list out more
than three examples, and the examples selected need to cover integers and decimals

as the numerators of percentage.

15



L3

5. FEHEHHLTIR 4 EESBIGT o BEE T REREANEUE RS THE
5B (BB 100%E3/N 100%AYF [E8HE ) -

1

® 04% FUjE 0.4 {8 HEFEITZZFHN

® 325% FRE 325 @ — - MEEHZ=+BH
® 100% 3LE 100 {H o * MFESZ—H  tati 1
® 230% FE 230 — - WEESZEH=

100

B n% 2 n 8 —  BEESZ n-

100

Then there was a group activity that required the students to paint the 10x10 square
paper in four colors, filling up all the squares. This experience will help them to
understand the relationship between "one whole" and 100%. The method is to

encourage students to transform abstract percentages into image expressions.

e o

’ 0, ©
100 Bl %

2. edE R (SEAER S B %-

100
3. BEIE__ M ASEREN %

4 I fs o (SEHEEN S EI %-

100

5. DURBREIE 4% (SOTeEm S B %-

100
6. BfE—4H (&I / | BE [ Ge) NHERS > A__ %
7. BfE—4H (I8 / | Ee ) ) NBERS  B___%;

Since percentage is a mathematical concept that cannot be separated from life,
lesson 3 will teach students to understand the expression and application of
percentages in daily life, such as: “%” and “discount (§/7[1) .

At the beginning of the lesson, teachers can create a familiar scene in our daily life.
For example, questioning: while eating steak in the restaurant, the waiter will ask,
"How would you like your steak to be cooked (£-#/\EE 24 2h)?"

Then, based on the common experience, teachers teach the concept of "f". This
process focuses on the establishment and consolidation of mathematical languages
and mathematical symbols. Showing students examples of life and showing what is
called a discount, linking the discount with """ and bringing out the two concepts

is also vital to bring out such two daily expressions of the percentage.

TR =118 - AR BIR 10%

~100

TRE, =058 o AR BIR % (A ERE : ERK  FH—R)

Y100

TR =798 T HER, » B 79% -
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ERETEDT - —MHdhEr S ERERISRTE | THARLE - Fradhar/\
PTHE -

ERERA : T, BEEPEER G T R - REMEK
FEAT0Z 5%HE - OFRER T3 - BEEEES/UR (80%) HE -
TERTEHEFEETRYE (75%) HE -

SRR » gty = ror + 81 80% -

100

FLGFEIAR » thgte>s =22, 51 98% -

10 100

ANTHFEIARIANRE » thess = - » B 65% -

100

Then, we can develop students' advanced thinking through the worksheet’s final

question, bring out: if two different objects have the same percentage, they might

not represent the same amount. It is becaused the percentage can only represent the

ratio of the selected part to the object itself, not the ratio size of two different

objects. The concept is more abstract, teachers should use the image for appropriate

description and verification.

EiER Y B0 E TFRATRE—E
FETEREERES - BEMIHS S TZERA—¥ - bR aRk
DIETSRER 50% @ RN AR EREE G R raEE—R% ? |

-

The teaching goal of the fifth to eighth lessons are difficult to master and students

probably feel boring. So I designed some activities to introduce and explore the

experience. Moreover, this design are mainly consider fractions is the link of

Percentage and Decimals.

Fraction:

Link of Percentage and Decimal

__Percentages | _Fractions | __Decimals

20% 1/5 0.2
L] 1/5 =
EEEEEEEEEE /=

1/5 0.1
1/5 o
1/5
1/5 0.1

17



In Lesson 35, firstly, teachers distribute the activity card, let the students according
to the fractions and percentage on the card, the corresponding portions are correctly
painted. Then, to carry out the class activity "find your friends": the whole class out
of the seat to find the same number as their activity card. Teachers use this activity
to raise awareness of the equivalent-relationship(Z£{E {4 ) between fractions and

percentage.

Questioning: What is the “feature” of your friend?
Expected answer:

We have the same value because 10% are
equivalent to 1/10

10% ' 5

Comparing two numbers which are represented by pictures or drawing is easier.
Students can visually compare values through images or overlapping the papers to

compare.

50%

Then, through an expected problem, the student is processed and resolved the

challenges with teachers, to discover how percentages is converted into a fractions.

Students may have some
different designed pattern! E;LPB%&J
Questioning: How can you

prove 60% is equivalent to 3/5? F"oblem!

=]

|60%

In this process, the illustration to assist in the explanation, which is also the use of
the image. After the interpretation, the teacher must summarize the various

situations and techniques in which the percentage is converted into a fraction.

18



-gd 1:

330
330% = 55—

W45 230 545 4936% —,00 shon ﬁ

L

—_— 13
W52 FHHI65% =0 anih 59

"] 2:

O15 288 7 #8920% = m T gl irvoe
2
15 2 36 7 #6920 % _ﬁ ansk ) eRaR

R O

[ — 6
W 15288 5 #56160% =1, wnak 1) emss

Finally, test whether they have mastered the learning objectives of this section
through some class exercises.
Last but not least, Students are encouraged to conclude what they have learned

today in mathematical language.

—_—

/] VRBRZE  iaooemEss : mESRERSY - AeE
B » LR -

—_—

KR 1(100%)EE 28 » SEE 5 BULRRALRS R 100
FIA - ARBLTREERAS 8 -

—_—
—

EENBRSFR/NEER - BT EREEs - Rk
WBBTC T RARER - REFLRREI 8 -

by :
EESWSTEAREIRES - WEIR "%, B
Mx 17100, SKEUR - B4R -

(e) Summary of Teaching Design

This design teaches the concept of percentage explicitly before teaching the concept of
percentage, hoping to clarify the meaning of percentage comes from the concept of ratio. Also,
it is more convenient to distinguish between percentages and fractions, avoiding students get

confused about the fraction with one hundred as the denominator and percentage. The
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difference between percentage and fraction is also mentioned in my teaching design. There are
many solutions and computational techniques in the lesson of the interconversion of decimals,
fractions, and percentages. However, students often use the method of rote memorization, so in
my design, | emphasize that the conversion between the three numbers is based on the middle
object “Fraction”. Besides, | will also make “these numbers” in the form of images so that
students can visually observe the quantities and the value. Moreover, it can help students from

the image to construct abstract mathematical concepts.

(f) Difficulties and solution of Teaching Design

As mentioned above, in the Chinese teaching mathematics curriculum, the percentage is
translated into various writings of "FH 478 > E 7% » F47EL", but there is no a standard or an
official Chinese definition of the following criteria for percentages. It's hard to define whether

the three names are different.

Furthermore, it is more difficult to explain to students that the concept of percentages and

fractions, which with one hundred as the denominator, are not the same.

Some approach is dealt with to overcome the above difficulties. Most of the mathematical
concepts of this design are written mainly by reference to the definition of percentage by
Chinese and Taiwanese scholars. It is important under the teaching design that the concept of
the ratio is listed before, as well as the meaning of percentage specified in this paper. Therefore,

there is no difference between percentage and fractions which with 100 as the denominator.
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Limitation and Suggestion
(a) Limitation in this Studies

In this study, it is not difficult to find that the concept of the ratio lacks in the mathematics
curriculum in Hong Kong primary schools. It makes teachers challenging to explain some

mathematical ideas that contain the concept of ratio.

Today's general textbooks are often illustrated only by life examples. However, the problems
in life are so varied that it is difficult for students to deal with all math problems in a single

sample.

Furthermore, the percentage concept is not accurate. It is also complicated in Chinese
mathematical translation; it is difficult for the students to decide a specific name and a precise

meaning.

(b) Suggestion for Further Studies and Teaching

Based on the above limitations, I suggest that educational scholars or course designers can
improve the curriculum document on this subject, provide an accurate and detailed definition
of the percentage, and practice mathematics teaching. The official Chinese names of the

uniform percentages of textbooks should also be proposed.
Besides, teachers should also use a variety of teaching modes and techniques, such as ELPS, to

create abstract mathematical concepts in interesting ways in the teaching concepts and teaching

methods of the subject.
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Enlightenment and Extension

As I mentioned above, teaching the concept of ratios on this unit is of great help to identify and
understand the concept of percentage, circumference and rate in the Primary 6 curriculum. The

concept of ratios is certainly a matter worth considering to promote and add it to the curriculum.

In addition, regarding the teaching outline in the topic of percentage, I found that fraction is the
link between the percentage, fractions and decimals, which inspired me to think about the
arrangement of teaching process. According to the document of Curriculum Development
Council (2017), "conversion of percentages and decimals" comes earlier than "conversion of
percentages and fractions". The reason for such an arrangement is probably because the
conversion between the percentage and decimals is easy. However, in my opinion, the
construction of mathematical knowledge is best to establish new knowledge in previous
knowledge. Therefore, scholars who intend to study this topic in the future can think more about
whether "conversion of percentages and fractions" should be earlier than "conversion of

percentages and decimals".
Finally, in the percentage, fraction, decimal three numerical comparison, how to sum up the

unified technique to compare the size of the value is another difficulty in this unit. It is hoped

that there will be scholars to carry out extensive research on this point.
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