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Objectives:

Provide brief overview of the Math 
Bilingual Education Program 

Explain that the evaluation of the program covered 
three aspects: 

• Program Components, 
• Effects on Student Math Performance and 

Capabilities, and 
• Emotional and Motivational Aspects of 

Learning Experience.

Share the significance of integrating 
graphical representations as a key 
element in achieving success in the 
Bilingual Math Program.



Bilingual Math Class Workflow: Path to Mastery

Student Learning 
Reflection

Address Student Questions 
and Discuss Learning 

Reflections

Lesson Homework

Bilingual Lecture
Structured form of 

group work to solve 
Math Problems

(Cooperative Learning Activity)

Lesson Quiz

Next 
Lesson
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Harnessing the Power of Graphic Calculators: 
A Key to Success in the Math Bilingual Education Program at NITAC

Link: GitHub - 3b1b/manim: Animation engine for explanatory math videos

Graphic Tools:

https://github.com/3b1b/manim


Harnessing the Power of Graphic Calculators: 
A Key to Success in the Math Bilingual Education Program at NITAC

Graphic Tools:

Link:3D Calculator - GeoGebra

https://www.geogebra.org/3d


Link: Sample Lesson Slides (1)

https://kosenjp.sharepoint.com/:v:/s/027_BilingualMath-BilingualClassPresentationFiles/EZTAmC6taxhDjgLTcsF8VdMB46r3XE3C5qwFWpHQI6kz8A?e=kajajp
https://kosenjp.sharepoint.com/:v:/s/027_BilingualMath-BilingualClassPresentationFiles/EZTAmC6taxhDjgLTcsF8VdMBHoAqps2C8Txr6RxCzkAtSQ?e=1u9b7t


Link: Sample Lesson Slides (2)

https://kosenjp.sharepoint.com/:v:/s/027_BilingualMath-BilingualClassPresentationFiles/EUlYKUCN2LJFszZ48r2raX0BsxasC56YYk2DfFs5Cw2j3A?e=lDm9wm


Link: Sample Lesson Slides (3)

https://kosenjp.sharepoint.com/:v:/s/027_BilingualMath-BilingualClassPresentationFiles/EWUDO4S7H-dBhTOlPdFWtzIBTM3JWt1m4aZMVemvbh-IeQ?e=39GcA9


•

•

•

•
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Program Components
•

•

•

•



Program Components

1st Semester 2nd Semester



目的の達成

バイリンガルレッスンの内容

先生のパフォーマンス

トレーニング資料、時間

Program Components



•

•

•

•
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Objectives and Design

•

•



Definition of Terms



Objectives and Problems



Participants

Year Level 
(Course)

School Year 
(Group)

No. of Participants Similar Lessons and Quizzes

First Year Level
(1M and 1E)

2020-2021 
(Control)

61

36 Lessons
2022-2023 

(Treatment)
57

Third Year Level
(3A)

2020-2021 
(Control)

42

21 Lessons
2022-2023 

(Treatment)
38

SCALE
Levels of Knowledge, 
Ability to Explain, 
and Attitude (K-E-A) and 
Math Performance

Levels
Scale Range for

K-E-A
Scale Range for

Math Performance

High 3.01 - 4.00 4.01 – 6.00

Moderate 2.00 - 3.00 2.00 – 4.00

Low 1.00 - 1.99 0.00 – 1.99



Tools Purpose

Mean
To calculate the average performance, perception of understanding, 
ability to explain, and attitude of the control and treatment groups at 
each year level.

Shapiro-Wilk Test
To test the normality of the data distribution of the control and 
treatment groups at each grade level. It is used to check if the data 
meets the assumption of normality for parametric tests.

Mann-Whitney U test

To determine if there is a significant difference between the medians 
of the control and treatment groups at each year level when the data 
is not normally distributed. It is a non-parametric test that compares 
the medians of two independent samples.

Independent Sample 
t-Test

To determine if there is a significant difference between the means of 
the control and treatment group in each grade level when the data is 
normally distributed. It is a parametric test that compares the means 
of two independent samples.

Statistical Tools



Question 

RESULTS
1. What is the level of students’ mathematical performance, understanding, ability to 

explain, and attitude according to school year and grade level?

School Year
Groups

Knowledge Ability to Explain Attitude Math Performance

Mean
(Level) 

SD
Mean
(Level)

SD
Mean
(Level)

SD
Mean
(Level)

SD

1st Year 
(1M and 1E)  

SY 2020-2021
(Control)

3.75
(High)

0.301
3.77

(High)
0.289

3.89
(High)

0.161
4.16

(High)
0.736

SY 2022-2023
(Treatment)

3.70
(High)

0.336
3.59

(High)
0.409

3.82
(High)

0.318
4.36

(High)
0.608

3rd Year
(3A)

SY 2020-2021
(Control)

3.27
(High)

0.634
3.33

(High)
0.672

3.63
(High)

0.528
3.73

(Moderate)
1.050

SY 2022-2023
(Treatment)

3.32
(High)

0.487
3.30

(High)
0.576

3.66
(High)

0.413
3.30

(Moderate)
0.910



RESULTS

Test of normality, specifically the Shapiro-Wilk Test, is used to determine 
if the data of the first year level violates the assumption of normality. 

First Year Students

The result shows that all the dependent variables (Knowledge, Ability to 
Explain, Attitude, and Performance) for both the control and treatment 
groups did not follow a normal distribution based on Shapiro-Wilk tests.

However, the dependent variable of Performance in the treatment group 
was found to have a significantly normal distribution (W = 0.985, p > 0.05).

Due to the non-normal distribution of the other dependent variables, a non-
parametric test was used.

Test of Normality



RESULTS
The study conducted a Shapiro-Wilk test to determine whether the data 
gathered from the control and treatment groups in the third year level is 
normally distributed. 

Third Year Students

Test of Normality

The results showed that for the control group, all variables (Knowledge: 
W=.873, p <0.05; Ability to Explain: W = .864, p <0.05; Attitude: W = .726, p<0.05) 
except Performance (W=.962, p>0.05) were non-normally distributed. 

On the other hand, in the treatment group, two variables (Ability to Explain 
W=.923, p<0.05 and Attitude W=.767, p<0.05) were significantly non-normally 
distributed, while two variables (Knowledge W=.950, p>0.05 and Performance 
W=.944, p>0.05) were normally distributed. 

Thus, the study used non-parametric tests for variables with significantly non-
normal distribution and parametric tests for variables with normally 
distributed data.



Question

RESULTS
2. Is there a significant difference between the mathematical performance of the control 
and treatment groups in each year level?

First Year Students

A Mann-Whitney U test was performed to 
evaluate whether there is a significant 
difference between the mathematical 
performance of the control and treatment 
group.

The results indicated that there is no significant 
difference between the mathematical 
performance of the control and treatment 
group, (z = -1.031, p > .05).



Question

RESULTS
2. Is there a significant difference between the mathematical performance of the control 
and treatment groups in each year level?

Third Year Students An independent sample t-test was conducted to 
determine the effects of bilingual lessons on 
student performance. Levene’s test showed that 
variances were equal (F(1, 79) = 1.377, p >  .05), 
allowing for a t-test assuming homogeneity of 
variance. 

The results showed no significant difference in 
mean scores between students who received 
bilingual lessons (x̄ = 3.2963) and those who did not 
(x̄ = 3.7326), t(78) = .053, p > .05. Therefore, it can be 
concluded that there is no significant difference in 
performance between the two groups.



Question

RESULTS
3. Is there a significant difference between the student perception of their understanding, 
ability to explain, and attitude of the control and treatment group in each grade level?

A Mann-Whitney U test was performed to evaluate whether there 
is a significant difference between the Mathematical 
understanding, ability to explain, and attitude of the control and 
treatment group of first year students.

First Year Students

The results indicated that there is no significant difference
between the self evaluation of knowledge (z = -.723, p>0.05),
and attitude (z = -.118, p>0.05) of the control and treatment 
group.

However, the results showed that the control group had a 
significantly higher self-evaluation of their ability to explain
than the bilingual class group (z = -2.118, p<0.05).



Question

RESULTS
3. Is there a significant difference between the student perception of their understanding, 
ability to explain, and attitude of the control and treatment group in each grade level?

A Mann-Whitney U test was performed to evaluate 
whether there is a significant difference between the 
student perception on their Mathematical understanding, 
ability to explain, and attitude of the control and 
treatment group of third year students.

Third Year Students

The results indicated that there is no significant difference
between the self-evaluation of  their knowledge (z = -.024, p> .05), 
ability to explain (z = -.651, p> .05), and attitude (z = -.651, p> .05) of 
the control and treatment group.



Summary and Conclusion

Questions Answers

1. What is the level of 
students’ mathematical 
performance, perception 
of knowledge, ability to 
explain, and attitude 
according to the school 
year and grade level?

The control and treatment groups of the first-grade students have high 
level of self-evaluation of their knowledge, ability to explain, attitude 
and Math performance.

The control and treatment groups of the third-grade students have 
high level of self-evaluation of their knowledge, ability to explain, 
attitude and moderate level of Math performance.

2. Is there a significant 
difference between the 
mathematical 
performance of the control 
and treatment groups at 
each year level?

There is no significant difference between the mathematical 
performance of the control and treatment groups in both year levels. 
Hence, the program has no negative effect on their math performance.



Questions Answers

3. Is there a significant 
difference between the 
student perception of 
their knowledge, ability 
to explain, and attitude 
of the control and 
treatment group in each 
grade level?

There is no significant difference between the level of self-
evaluation of knowledge, and attitude of the control and treatment 
group of first year students. However, the control group had a 
significantly higher self-evaluation of their ability to explain than 
the bilingual class group.

There is no significant difference between the level of self-
evaluation of knowledge, ability to explain, and attitude of the 
control and treatment group of third year students. Hence, the 
program has no negative effect on their self-evaluation of their 
KEA.

Summary and Conclusion



•

•

•

•
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Emotional and Motivational 
aspects of learning experience
Gather feedback from students about the Math Bilingual 
Program and identify areas for improvement. 

1. Evaluate students' level of excitement towards 

Math lessons discussed in both English and 

Japanese, and gather reasoning behind their 

answer.

2. Identify the positive aspects and pinpoint areas 

that need improvement of the Math Bilingual 

Lessons from students' perspective.

3. Gather suggestions on what else can be included in 

the Bilingual Math Class from students' perspective.

4. Determine the likelihood of students 

recommending the Bilingual Math Classes to their 

schoolmates, and gather reasoning behind their 

answer.



RESULTS
1. Evaluate students' level of excitement towards Math lessons discussed in both English 
and Japanese, and gather reasoning behind their answer.

Do you find Math lessons discussed both in English and Japanese exciting? Yes/No? 
Explain your answer.

• Most students find the bilingual math lessons exciting and 
helpful for understanding math concepts.

楽しかった

日本語のみの数学では退屈だと思うときがあるから。海外の考え方や解法が反

映されていて面白いから。

理解が深まる

日本語と英語で 度説明を聞けるので理解が深まる

数式を見たら言ってる意味が理解できるので、同時に英語を聞くとなんとなく

英語の方も理解できて楽しかった



RESULTS
1. Evaluate students' level of excitement towards Math lessons discussed in both English 
and Japanese, and gather reasoning behind their answer.

Do you find Math lessons discussed both in English and Japanese exciting? Yes/No? 
Explain your answer.

• The bilingual approach helps some students to improve their language 
skills and learn about different approaches to math from different cultures

英語の表現が学べるから (Because you can learn English expressions)

英語も学べて一石二鳥だから (Because you can learn both English and math)

日本語の数学用語を英語で聞けるから (Because you can hear math terms in 

Japanese and English)

数学の単語や言い方を英語でどのように言うかが身についたから。(Because you 

learn how to say math words and phrases in English)

海外の考え方や解法が反映されていて面白いから。(Because different approaches 

and methods from different cultures are interesting)

英語に親しみながら理解できるから (Because you can understand while becoming 

familiar with English)

多言語で学ぶことによって英語の勉強にもなるから (Because learning in multiple 

languages can also help with English study)



RESULTS
1. Evaluate students' level of excitement towards Math lessons discussed in both English 
and Japanese, and gather reasoning behind their answer.

Do you find Math lessons discussed both in English and Japanese exciting? Yes/No? 
Explain your answer.

• However, some students struggle with understanding math concepts in 
English and find the bilingual approach time-consuming.

解けないから。 (Because I can't solve it.)

知っている単語や知らない単語が飛び交う中で、数学も理解しないといけないのが少ししんどかったが、楽しい時もあった

。 (It was a bit tiring to understand math concepts while dealing with known and unknown words, but sometimes it was enjoyable.)

英語がわからない (I don't understand English.)

時間が2倍かかることになるため。 (It takes twice as much time.)

英語が難しい (English is difficult.)

スライドがあるので英語がわからない部分も理解できた。日本語は掻い摘むだけで良いと思う。 (I could understand even the 

parts of English that I didn't understand because of the slides. I think it's enough to just skim through the Japanese.)

スライドが理解しやすいのでなんとなっているが、英語だけの授業であれば理解できていなかったと思う。 (I could 

understand because the slides were easy to understand, but I don't think I could have understood if it was only an English class.)

説明があまりわからないことがあっても、かわりに図や式がとてもわかりやすく整理されていることが多いので (Even if I 

didn't understand some of the explanations, there were many times when the diagrams and formulas were very clear and well-

organized.)

For me I am a international student so it is so helpful for me to understand the lessons. (For me as an international student, it's helpful to 

understand the lessons.)

数式について英語で説明されたあと日本語で説明され... (After the formulas were explained in English, they were explained again in 

Japanese...)



RESULTS
1. Evaluate students' level of excitement towards Math lessons discussed in both English 
and Japanese, and gather reasoning behind their answer.

Do you find Math lessons discussed both in English and Japanese exciting? Yes/No? 
Explain your answer.

• Overall, the bilingual math program has a 
positive impact on students' motivation and 
understanding of math concepts.

• Negative feedback is often related to students' 
proficiency in English.

• To ensure all students benefit from the program, 
additional support may be necessary for those 
who are struggling with the language aspect of 
the bilingual lessons.



RESULTS

• Students appreciated the use of slides, clear explanations, and visuals/graphs 
to understand difficult concepts.

スライドがわかりやすいこと。特に、図形の問題は、スライドだとよく理解で

きました。

作りこまれたスライド。

英語での解説と日本語での解説を行ってくれること。

スライドでしっかりと細かく解説されるところ

ケビン先生のスライドが何通りもの考え方を提示してくれてわかりやすかった

です

わかりやすいスライド

で、 次元のグラフをわかりやすくしてくれていたこと。

2. Identify the positive aspects of the Math Bilingual Lessons from students' perspective.

What did you like most about the Math Bilingual Lessons?



RESULTS

• Students enjoyed explanations in both Japanese and English, which helped 
them understand the material better.

英語での解説と日本語での解説を行ってくれること。

英語を含めた分かりやすいスライドを見ること

ケビン先生と高田先生の絡みが微笑ましいというか、面白かったです。

先生が解説してくれること。

ケビン先生の解法

わかりやすいスライド

英語で授業が受けれるところ

日本ではメジャーでない解き方が知れること

2. Identify the positive aspects of the Math Bilingual Lessons from students' perspective.

What did you like most about the Math Bilingual Lessons?



RESULTS
2. Identify the positive aspects of the Math Bilingual Lessons from students' perspective.

What did you like most about the Math Bilingual Lessons?

• Different perspectives and problem-solving approaches offered by the two 
teachers were helpful.

• Interesting stories and anecdotes, use of humor and jokes, and opportunity to 
learn new concepts and vocabulary were positive aspects.

• Overall, the Math Bilingual Lessons were a success, and students benefited 
greatly from them.



RESULTS
2. Pinpoint areas that need improvement of the Math Bilingual Lessons from students' perspective.

What aspects of the Mathematics Bilingual lessons could be improved?

Based on their comments, here are some suggestions for improving 
the Mathematics Bilingual lessons:

• Reduce the time spent on translation 
• Increase lecture time 
• Provide more detailed translations
• Start explanations earlier 
• Improve the pace of the lessons 
• Create an English vocabulary list 
• Provide more opportunities for questions
• Create an English version of Moodle 



RESULTS
3. Gather suggestions on what else can be included in the Bilingual Math Class from students' perspective.

What else would you like to see to be included in this bilingual Math class?

• Some students are satisfied with the current state of the bilingual Math class.
• Suggestions for additional activities include:

⚬ Solving simple equations in English
⚬ Reducing Japanese assistance gradually
⚬ Quizzes and group work in English
⚬ More active learning through lesson gamification
⚬ Speeches in English
⚬ History of Math Concepts

• Some students want more explanations in English and English subtitles.
• Others suggested having Japanese translations on slides.
• A few students requested more communication with the teacher in English and more challenging content.
• Some students did not provide any additional feedback or were unsure.



RESULTS
4. Determine the likelihood of students recommending the Bilingual Math Classes to their schoolmates, 
and gather reasoning behind their answer.

Would you recommend attending bilingual math classes to your schoolmates? Yes/No? Why?

• Majority of Japanese students surveyed found bilingual 
math classes enjoyable and beneficial.

• Students would recommend attending bilingual math 
classes to their schoolmates.

• Reasons cited for recommending bilingual math classes 
include the opportunity to learn English, understanding 
math concepts in both Japanese and English, the 
importance of English in a global society, learning math 
from a different perspective, and the unique experience 
being interesting and fun.

• Some students found learning math in English 
challenging and preferred studying math in Japanese.



RESULTS
4. Determine the likelihood of students recommending the Bilingual Math Classes to their schoolmates 
and gather reasoning behind their answer.

Any other comments

“In partial differentiation and multiple integration, we deal with three-dimensional figures, and it was difficult for me to visualize 
what shape they take. However, the slides were very clear and easy to understand. They showed where and how to perform the 
calculations, and I could grasp the meaning of the equations, leading to a deeper understanding.”



•

•

•

•
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