Scocial Sciences and Humanities Issue

TEACHING MATHEMATICS IN ENGLISH:
APPLYING CRUCIAL FUNDAMENTAL TOOLS TO SUPPORT
PRE-SERVICE PRIMARY TEACHERS

Ha Thai Thuy Lam", Vo Tan Duyen?, and Nguyen Thi Kieu'
'Faculty of Primary and Pre-school Education, Dong Thap University
2To Ong Vang Language Center, Dong Thap Province
*Corresponding author: httlam@dthu.edu.vn

Article history
Received: 06/10/2022; Received in revised: 23/12/2022; Accepted: 16/01/2023

Abstract

In the current digital era, many international primary schools and also national primary schools have
offered bilinguals subjects in students’ studies, especially Maths and Science, so that pre-school teachers
should be capable of teaching Maths in English. This article examines the way to use several basic tools in
order to increase motivation for Pre-service Primary Teachers who have been equipped academic knowledge
fully, can speak English relatively well, and are confident in self practicing and promoting vocabulary.

Keywords: Primary curriculum, teaching aids, teaching Maths in English.

DOI: https://doi.org/10.52714/dthu.12.3.2023.1045
Cite: Ha Thai Thuy Lam, Vo Tan Duyen, and Nguyen Thi Kieu. (2023). Teaching Mathematics in English: Applying crucial
fundamental tools to support Pre-service Primary Teachers. Dong Thap University Journal of Science, 12(3), 46-55.

46



Dong Thap University Journal of Science, Vol. 12, No. 3, 2023, 46-55

DAY TOAN BANG TIENG ANH: VAN DUNG CAC CONG CU CO BAN
PE HO TROQ SINH VIEN NGANH GIAO DUC TIEU HQC

Ha Thai Thiy Lam", V6 Tan Duyén? va Nguyén Thi Kiéu'
'Khoa Gido duc Tiéu hoc - Mam non, Ti ruong Pai hoc Déng Thap
Trung tam Ngoai ngit Té Ong Vang, tinh Pong Thdp
‘Tac gia lién hé: httlam@dthu.edu.vn
Article history
Ngay nhdn: 06/10/2022; Ngay nhdn chinh swa: 23/12/2022; Ngay duyét dang: 16/01/2023

Tém tit

Ngay nay, trong ky nguyén cong nghé so, nhiéu truong tiéu hoc quoc té va truong tiéu hoc cong lip da
dwa cac mon hoc song ngir vao chuong trinh hoc, ddac biét la Toan va Khoa hoc, do do gido vién tiéu hoc
ciing nén c6 ndang lyc giang day todn bang tiéng Anh. Bai viét ndy dé xudt cach sir dung mét sé cong cu co
ban dé ndng cao nang lyc giang day bang tieng Anh cho sinh vién nganh Gidao duc Tiéu hoc - nhitng nguoi

dwoc trang bi day dii vé kién thirc chuyén mon va kha ndng tiéng Anh tir khd tré én - tré nén tie tin hon trong
viéc tu ren luyén va ndng cao von tir vung.

Tiwr khéa: Chuong trinh Tiéu hoc, cong cu gidng day, day Todn bang Tiéng Anh.
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1. Introduction and research history
1.1. Introduction

Teaching Mathematics in English is not a new
issue in the education industry; implementation of
teaching Mathematics in English has been carried out
in many countries since the 1990s, and in Vietnam
since the early 2000s (Chu Thu Hoan, 2014; Chu Thu
Hoan, 2015). With the proliferation and penetration
of international schools, advanced learning programs
are being implemented in bilingual and specialized
schools. Math teachers in English will be taught by
qualified Vietnamese teachers in addition to high
schools with rich and experienced teachers who
are able to apply English well in teaching. Foreign
teachers almost entirely teach math and science
in English in primary schools. Discovering how
elementary school students can develop and practice
their ability to use English in math content will serve
as the foundation for developing more appropriate
development strategies for students. This is also
an opportunity for teachers to work with gifted and
talented students to improve their critical thinking
skills (T. Kettler, 2015).

1.2. Research history and development
1.2.1. Teaching Subjects in English Issues

Chu Thu Hoan (2018) denoted that teaching
specialized foreign languages, teaching bilingualism
or teaching science subjects in foreign languages
has existed for a long time in other countries and
even in Vietnam when there was the penetration of
foreigners. In addition, the international program
into the school, teaching and learning some science
subjects (especially Math and science) in foreign

languages has been conducted since the 70s through
bilingual classes with modern methods such as
CBLT content-based language teaching, EMI
English. As a medium of instruction, FLIP Foreign
language immersion program, etc. By the 1990s, the
CLIL Content and Language Integrated Learning
approach was widely applied in Europe. Asian
countries are also beginning to realize the benefits
of teaching certain subjects in English to improve
competitiveness and attract investment.

The practice of teaching mathematics and a few
other topics in English in Vietnam dates back to the
20™ century, but it is primarily practiced in schools
that incorporate foreign cultures through bilingualism.
High schools now focus specifically on teaching math
in English as of the 2010-2011 academic year (Chu
Thu Hoan, 2014; Chu Thu Hoan, 2015). More than
20 schools have adopted the 2020 foreign language
project, which focuses on teaching mathematics in
English, but the Ministry of Education and Training
(B6 Giao duc va Pao tao, 2018; B6 Gido duc va
Pao tao, 2020) also notes that there are still a lot of
issues, such as a lack of clear solutions and a shortage
of teachers standards, teachers lack the confidence
necessary to instruct in English. Some teacher training
schools have introduced the training of teachers who
can teach math and science in English, although the
outcomes cannot be validated.

1.2.2. Several methods for teaching Mathematics
in English

According to Chu Thu Hoan (2018, pp. 18-
22), there are numerous ways to teach arithmetic in
English. The following data are based on a few of
these methods.

Table 1. Ways to teach arithmetic

Methods

Time Remark

The European Commission's Lingua program was launched in 1990, giving
undergraduate mathematics majors more options for adding a foreign language

to their course requirements

The European Council for Cultural Cooperation suggested a program in 1993 to

Teaching a foreign

use workshops to educate citizens new languages

language majoring
in Mathematics
the foreign language

Finland established a connection between learning math in English and a particular
subject in 1994 with the dual objectives of learning the subject's substance and

Between 2000 and 2006, a European support program called Comenius, Erasmus,
and Socrates implemented programs to finance the instruction of foreign languages

in schools
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Methods

Time

Remark

Bilingual teaching

The Netherlands has developed a bilingual and multilingual educational system
since 1992. The Netherlands had 300 bilingual schools by 2007

Hungary has mandated that CLIL schools teach at least three subjects in English
since 1987

Poland and several other nations have mastered the art of teaching science courses
in other languages since 1970. The program was included in the lower secondary
school levels by 1999

The two nations with the highest rates of primary and secondary school CLIL
completion are Finland and the Netherlands. Spain is a pioneer in CLIL research
and effective CLIL implementation in Europe

Since 2009, the focus of education in the Czech Republic has shifted to many

Teaching that

integrates content ~ CLIL programs

and language
Jyviskyld Network

1996 saw the completion of the Euro CLIL UniCOM-Finnish University of

Since 1994, the term "CLIL" has been used to describe subjects taught to pupils

in a foreign language in Finland

1.2.3. English-language math teaching
competence

The Vietnamese Ministry of Education and
Training's standard criteria for evaluating teacher
competence (Nguyén Vin Cuong, 2006), teaching
strategies that integrate content and language, and
teachers' proficiency in teaching mathematics are
all taken into account when determining a teacher's
ability to teach math in English.

Among the aforementioned elements, it can
be said that the training program for preschool
teachers satisfies the requirements and standards of
the teacher competency evaluation conducted by
the Vietnamese Ministry of Education and Training
and the preschool teacher's ability to teach. Primary
teachers' mathematics instruction and integrated
teaching strategies. The integration of content and
languages, however, is the major issue (English).
In order for students to learn math through English
and learn English, there must be a seamless link and
coordination between the knowledge and skills of
math and English while teaching mathematics in
English (B Gido duc va Dao tao, 2018; Nguyén B4
Kim, 2011). English is used when learning arithmetic
material. As a result, a teacher of math in English
needs to be proficient in "Vietnamese, English, and
Math Language.”

In the teaching process, teachers play a crucial
role. Teachers who can teach math in English must be
able to integrate math and English into their lessons,

which requires more than just professional expertise
in teaching arithmetic.

Chu Thu Hoan (2018, p. 25) also listed five
kinds of English-language qualifications for math
teachers. But these are skills of being able to impart
math and English at the corresponding level B1.

What can students do to be well-equipped with
professional information, study English, and put this
knowledge together while undergoing education at
the University? to best prepare themselves so they
may practice giving lectures, planning lessons, and
teaching math in English.

2. Research methods and results
2.1. Research methods

Based on survey data on the current situation of
using English of primary students in teaching maths in
English (Chu Thu Hoan, 2015); Franke et al., 2009;
Philipp et al., 2002; T. Kettler, 2015). We gained
incredibly important information for the process of
teaching mathematics in English by polling students
on their perceptions about the usage of English by
elementary education pupils. Survey link: https://
docs.google.com/forms/d/18mINg7GO7601MZLe
ENKtOohY gXxGS6HybYBNPMVjSvo/edit.

- Respondents: Primary students at Dong Thap
University.

- Survey content: In appendix.

125 students did the survey. Most of the survey
participants were aware of the English language
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requirements for their majors (B1 of Vietnam's 6-level
Competency Framework) and were passionate about
obtaining their degrees so they could teach math in
English. However, when asked how to "plan to practice
English to teach elementary math in English," up to 116
pupils had no idea where to begin or how to go about
it, as evidenced by the opinions shown in Figure 1.

Did you have any plans to practise English for teaching
Maths in English?
7% 1%

@Did not think aboutthis @Though but have noidea [ On the process @ No option

Figure 1. Plans to practice English to teach
elementary Maths in English

Students who took part in the poll also disclosed
information regarding their proficiency in English.
In addition to your primary objective of graduating
(48.8%), they also have a secondary objective of
getting a better career when you graduate (50.4%).
Students acknowledged that English still had a lot of
shortcomings, as demonstrated in Figure 2.

Limited in English

90

) |
"lli

Writing

w

N
w

Vocabulary  Listening Speaking Reading Translating

Figure 2. Students’ limitations in English skills

The students also discuss how to study alone and
practice their English. Thus, even while more than
80% of students practice English independently, less
than 90% do so for longer than 30 minutes a day using
a variety of self-study methods like reading, listening
to music, watching movies online for free, or using
software that teaches English. Student participation
in English-speaking activities outside of school is,
however, extremely low (89.6% of students report
not taking part in any activities). As a result, just 14%
of students in pedagogical schools really use English
during arithmetic instruction.
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According to the survey, the majority of students
have never read math textbooks in English, and
just a small percentage (15.2%) have read bilingual
books and comprehend math textbooks in English.
is likewise very constrained, as depicted in Figure 3.

Analyze survey results:

- The authors discovered the following based on
the aforementioned survey results:

+ Students understand the value of math
instruction in English for their future jobs.

+ Students are motivated to practice and develop
their English language skills in order to teach and
study mathematics.

A lack of guidance on how to use the instruments
at hand to help the process of self-training and self-
study in a straightforward and efficient manner.

Comprehensive levels

B Not understand totally
B Understand mostly (609-809%)

B Understand partly (109%-50%)
B Understand totally

Figure 3. Students’ comprehensive levels
when reading textbooks

2.2. Research results

We provide steps to help students utilize these
applications to develop their own material and create
practice math content by topic or content. This
is done in accordance with personal preferences
or orientation based on the analysis results after
investigating fundamental and simple applications
and polling students.

2.2.1. Steps are used to instruct students on how
to use fundamental tools

There are numerous tools and pieces of software
available today to facilitate learning English, bilingual
math books, etc., but the author of the book writes
the material, so it will not be subjective to the editor.
In addition, there is an abundance of software and
publications, which encourages newbies to educate
themselves and create their own learning methods.
This makes it simple for them to become confused
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and sad. In order for students to practice and enhance
their ability to use English properly when teaching
themselves mathematics, the writers fully explain
each usage and offer very basic and simple steps.
Below are steps to appy tools and utilizing each steps.

* Steps to apply in Table 2.
Utilizing each step

Step 1: Prepare for the main topic vocabulary,
pictures,... and put them on relationship together.

Depending on the issue, clarify vocabulary.
Students can follow these three major mathematical
knowledge circuits (General Programs).

+ General vocabulary.
+ Arithmetic.
+ Geometry and measurement.

+ Probability and statistics.

Each main circuit can be broken down into
smaller topics. For instance, the division in geometry
is as follows:

+ Lines: straight line, segment, ray, line, parallel
lines, curved lines, intersecting lines, perpendicular
lines, arc, etc,...

+ Shapes:

* Triangle: Description (part of a triangle),
classification (how many kinds of triangle) and
formulas (perimeter, area, etc,...).

* Circle: The same term.

This is the most crucial step because users divide
themes and choose information to develop according
to their own conceptions, interests, and abilities.

Table 2. Steps to appy tool

No STEPS
Prepare the main topic vocabulary, pictures,..., put them on relationship together (if have)
2 Choose suitable template on canva and design them. Word - example - Phrase/ sentences - Practise by

multiple choice/exercises/self-made questions

3 Create questions by Quizizz to practice by couple, group or by own Multiple choice - Filling in the blank -

Open end - Draw - Poll

4 Use - edit - improve

Step 2: Choose the suitable canva templates.

Canva provides free templates for user. With
each content, the user should select the best one
to support their designation. For example: video,
infographic, brainstorms, graphs, presentations,
documents, logo or poster...

Just insert the content after selecting the
necessary template. Users are made to feel engaging,
understandable, and easy to recall by this design. A
pdf or png file is simple to download, and students
can use their smartphones or printed paper to review
the material.

pppppppppppp

Browse by Subject

H-D PRGNS

F1gure4 Canvas dlsplay

Step 3: Create questions by Quizizz.

Students can sign up and utilize Quizizz
very easily using their university-provided email
addresses. Quizizz is the greatest option if the Canva
design isn't eye-catching enough because students
frequently merely observe and practice alone. The
questions on Quizizz are quite varied: you may
add graphics, sounds, and even videos to explain
questions chosen for a specific period of time before
being answered. For each topic, users can practice
by themselves, in couples, or in big groups while
playing a timed online game. They can also play as
many times as they like, wherever they are, using
a smartphone.

The Canva-designed material should be
developed in conjunction with each set of questions,
encouraging each set of 10 questions to increase the
efficacy of practice.

The entire playing process is also logged
on Quizizz's system. In addition to the questions,
allowing users to compare, check, and view their own
or the team's progress.
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Quiz 08 Oswe Qo
N Basic Maths vocabulary

& 1 } @ 100% average accuracy + D> 1 play

» @ K6 + D0 Mathematics

4y LamHa

= 1 hour @ share Edit

© /SVicHmoNoUs LEATING
Assign homework

Figure 5. Basic display of Quizizz
Step 4: Use - Edit - Improve
The designer can totally change the content,
enhance the question, reset the response time, etc.
while the user is practicing on each topic and each
set of questions without losing the previously entered
content.

S Print

= INSTRUCTOR LED SESSION
<* Starta live quiz

# 10 questions.

I am optimistic that students will be more
interested in the mathematical content after a period of
selection, practice, and expansion. This information
is approachable, simple to use, and you can safely
utilize it in practice.

* Several designation according to small topic

Phillipp et al. (2002, pp. 195-197) contend that
future elementary school teachers (PSTs) should
interact with students' mathematical thinking while
they are taking their first mathematics course since
doing so could improve the students' arithmetic
learning. That's why PSTs should start off with the
skills they need to fully realize their potential.

This content design is based on the research
findings of Franke et al. (2009, pp. 383-385) on
the description of teachers' questioning practices,
teachers' questions and students' explanations, how
teachers' questions played out during teacher-student
interactions, and how to set up questions and use
mathematical language correctly and consistently in
Vincent Chong's books (2018a-f) for word problems
in math.

2.2.2. Examples of two fundamental mathematical
concepts

The next two paragraphs serve as examples of
two fundamental mathematical concepts. The first
group consists of words that are frequently used
in mathematical contexts, such as mathematical
directives, exercises, and solutions. Below are some
examples.

* General vocabulary.
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Students can design these basic topic by
themselves. Try to put vocabulary in a group by
searching in the internet or in the textbooks. Read
aloud these word while look at the signal, for example
plus and +. Do not need to put them in a full paragraph
or a complex sentences first, just begin with a suitable
simple phrase in simple situations.

* Basic Maths vocabulary practice.

Practice them by yourselves, whenever you have
time and a smartphone, seem playing games.

Here is the link for practice this content: https://
quizizz.com/admin/quiz/6273a15d45de04001d455671/
basic-maths-vocabulary.

MATHS Q Cirole
PES

SH.

MATHS
Pictures

BASIC MATHS
VOCABULARY

Figure 7. Examples of Quizizz’s practice

3. Conclusion

Based on the results of a survey that asked
students about their opinions and current situations
with the teaching of math in English. Although there
are several books and other resources that students
can use to enhance their instruction of mathematics in
English, they are unsure of how to link these resources



Dong Thap University Journal of Science, Vol. 12, No. 3, 2023, 46-55

together. The authors suggest a number of crucial
applications for user-friendly tools that students might
build, practice, and improve in order to use English
to teach mathematics.

Testing students directly is a limitation of the
current study. The study might be repeated with more
primary pupils and students in nursery education to
further validate the results. Additional research should
explore how to incorporate particular lesson plans and
conduct experiments with elementary kids at bilingual
or international schools.
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Appendix

PHIEU KHAO SAT THU'C TRANG SU DUNG TIENG ANH CUA SINH VIEN NGANH
GIAO DUC TIEU HQC TRONG VIEC REN LUYEN DAY HQC TOAN BANG TIENG ANH

I. Thong tin ciia ban

Cau hoi 1: Ban dang 1a sinh vién nim may?

O Nam 1 O Nam 2

O Nam 3 O Nam 4

Cau hoi 2: Chuan dau ra trinh d6 tiéng Anh d6i véi
nganh hoc cua ban la:

O A2 khung nang luc 6 bac Viét Nam

O B1 khung nang luc 6 bac Viét Nam

O B2 khung nang luc 6 bac Viét Nam

O C1 khung nang luc 6 bac Viét Nam

Céu hoi 3: Ml'rf: dd yéu thich giang day mon Toan
cho hoc sinh ti€u hoc ctuia ban

O Binh thuong O Yéu thich

O Rét thich O bam mé

O Khac:...

Cau hoi 4:wBan ¢6 mong mudn duoc giang day o cac
truong Ticu hoc day toan song nglt hodc day Toan
bang tiéng Anh sau khi tot nghi¢p khong?

O Co O Khong

Cﬁ}l héi1 5: Ban cc:) dat muyc tiéu gidng day duoc Toan
Ti€u hoc bang tieng Anh khong?

O Co O Khong

C:Qlu hoéi 6: Ban da lér} ké hoa(‘:h rén’ luyén tiéng Anh
de giang day Toan ti€u hoc bang tieng Anh chua?
O Chua nghi dén ké hoach

O Nghi dén nhung chua biét lam gi

O Pa va dang 1én ké hoach

O Khac:...

I Tiéng Anh ciia ban

Cau héi 7: Muc dich phai hoc tiéng Anh cua ban:

O bu diéu kién tét nghiép ra truong

O Vi yéu thich

O Vi mong mudn c6 cong viée tot hon khi tét nghiép
O Dé giang day ¢ nudc ngoai

O Khac:...
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Cau hoi 8: Ban fié dat duqc bang cap, chimg chi nao
sau day? (co6 thé chon nhiéu phuong an)

O Chua dat chiing chi nao

OA1 OA2 OB1 OB2

O IELTS <5.0

O TELTS tir 5.0 tr¢ 1én

Khac:...

Cau h()j 9: Bang cip, ching chi tiéng Anh cua ban
duogc cap bao lau?

O Duéi 6 thang

O 1 nam

O Khac: ...

Cau hoi 10: Nhing han ché cuia ban vé tiéng Anh 1a?
(c6 thé chon nhiéu muc)

O Chwa duoc cap
O 6 thang
O Trén 1 nam

O Tu vung O Nghe O Noi
O boc O Viét O Phién dich
O Khac:...

Cau hoi 11: Nhimng vu diém cia ban vé tiéng Anh 137
(c6 thé chon nhiéu muc)

O Tu vung O Nghe O Noi

O Poc O Viét O Phién dich
O Khac:...

Cau hoi 12: Ban ¢6 tu hoc tiéng Anh?

O Poc 0O Viét O Phién dich
O Khéc:... C6 O Khong

Cau hoi 13: Thoi gian tu hoc tiéng Anh mdi ngay
cua ban?

O 15 phat

O Trén 1 gio

O 30 phut O 60 phut

O Khac: ...

Céau héi 14: Ban 515 tung hqc tiéng Anh qua nhiing
kénh nao? (C6 thé chon nhiéu muc)

O DBoc sach vo

O Nghe nhac

O Tryc tuyén véi cac trang mién phi

O Phan mém chuyén day tiéng Anh

O Khac: ...
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Cau hoi 15: Ngoai viéc hoc tiéng Anh tai trugc‘yng, ban
co tha{n giacac hoat ddng nao co sir dung tieng Anh?
(c6 thé chon nhiéu muc)

O Khong tham gia hoat dong nao khac

O Tham gia hoc tiéng Anh tai cic trung tAm ngoai ngir
O Cau lac bo tiéng Anh

O Khac:...

Cau hoi 16: Mie d9 sir dung tiéng Anh trong rén luyén
mon Toan ¢ trudng su pham ctia ban?

O Chua ting sir dung

O Thinh thoang sir dung

O Thuong xuyén st dung

O Khac:...

IIL. Day To4n bing tiéng Anh

Cau hoi 17: ban fiﬁ tl‘rr}g doc sach Toan hodc sach
giao khoa Toan bang tiéng Anh hodc sach gidao khoa
Toan song ngtr chua?

0 Chura bao gio doc

[ Thinh thoang c¢6 doc sach song ngir

O Thuong xuyén doc sach song ngir

O Thuong xuyén doc sach tiéng Anh

Cau héi 18: Muc do doc hiéu sach gido khoa Toan
bang tiéng Anh ctia ban

O Hoan toan khong hiéu
O Hiéu mét it ndi dung (10%-50%)
O Hiéu gan hét noi dung (60%-80%)

O Hoan toan hiéu ndi dung

C:Qlu héi’ 19: Ban c6 mong muén minh c6 thé day Toan
bang tiéng Anh sau khi tot nghi¢p khong?

O Chua timg nghi dén

O C6 nhung khong biét cach

O R4t mong mudn

O Khac:...

C‘ﬁu h(")j 20: Véi nhitng hoat dong b tro day Toan
bang tiéng Anh r}hu bén du"éi, ban sé€ chon hoa:[ dong
nao? (Ban c6 thé chon nhieu phuong an va bo sung
thém hoat dong & muc khac)

O Cong cu tu hoc, bd sung kién thirc tiéng Anh

|:|’ Xay dung so dd tu duy két ndi kién thirc Toan va
tieng Anh

O S6 tay ngon ngit Toan va tiéng Anh (song ngir)
O Cudc thi hoc thuét: giai toan bang tiéng Anh,...
I:! CuC)g thi hung bién: tranh ludn van dé toan hoc
bang tiéng Anh

O Sinh hoat ciu lac bo tiéng Anh

O Gi:clo luru, trao d6i kinh nghiém vé6i nhitng guong
hoc tot

O Khac:...

Cau hoi 21: Ban c6 §5m sépg tham gig hoat dong trai
nghiém day Toan bang tiéng Anh dé thur thach ban
than?

O Co O Khong

Cau hoi 22: Y kién cua ban vé chuong trin}} dao tao
cho sinh vién (’i‘ép ung dugc viéc day Toan bang ti€ng
Anh sau khi tot nghi€p (moi cac ban nhap cau tra 161
vao bén dudi)

Cdm on cdc ban di tham gia lam khdo sat! Céc két qua cia cdc ban sé gép phan quan trong vao su

thanh céng ciia dé tai.
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