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Obijectives:

Provide brief overview of the Math Share the significance of integrating

Bilingual Education Program graphical representations as a key
element in achieving success in the

Bili | Math P ,
Explain that the evaluation of the program covered ingual Marh Frogram

three aspects:
* Program Components,
* Effects on Student Math Performance and
Capabilities, and
 Emotional and Motivational Aspects of
Learning Experience.




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

Graphic Tools:

Mathematical Animation Engine

Link: GitHub - 3b1lb/manim: Animation engine for explanatory math videos



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

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

Graph Transformation

[
. T2 70%E
Graphlc TOOIS. y=f(x) =y y=oaf(bx—h)+k
Scaling Reflecting Shifting
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GeeGebra 7 o

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

Volume over a
Rectangular Region

Link: Sample Lesson Slides (3)


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

Evaluation of the Math Bilingual Program

Program Components Effects on the Student Emotional and
. Achievement of lesson Math performance and Motivational aspects of
objectives capabilities in the class learning experience

Quality of the content of the
bilingual lessons

Performance of the teacher
Quality of teaching materials,
and sufficiency of time allocation



Program Components

Achievement of lesson objectives

Quality of the content of the bilingual lessons
Performance of the teacher
Quality of teaching materials, and sufficiency of
time allocation

Link: https://forms.office.com/r/RcbE3XX4nZ

Bilingual Lesson Evaluation and
Feedback Form
2nd Sem SY 2022-2023

(AU HIVERICEE T SEFl 7

=)

Bilingual Lesson Evaluation and Feedback Form

15t Sem SY 2022-2023

AU HNERCHT SHED 2~ L)

Evaluation Form (iF{@%)

Achievement of Objectives
(BHDRE)

f
(AU BHNRRDNE)

Performance of the Teacher

m
(BEDINITA—-IR)

Teaching Materials, Time, and
Online Platform

(B, BW, A>SA>TSYHRD
A=Ah)

Agreement Value
Strongly Disagree 0
Disagree 1
Neutral 2
Agree 3
Strongly Agree 4
Quality Range
Very Poor 0.00-0.80
Poor 0.81-1.60
Fair 1.61-2.40
Good 2.41-3.20
Excellent 3.21-4.00




Program Components

st Semester

144 (1st Grade)
24 (2nd Grade)
354 (3rd Grade)
S (Teachers)

EBEB5THERRL (Neutral)
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2Nnd Semester

@ 154 (1st Grade) 64
© 354 (3rd Grade) 40
. #EHE (Teachers) 0
® &£55TERL (Neutral) 0
® ™ 29
® ¢ 35
@ 3 19
@ 3c 21

<
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Program Components

Components Mean Score Quality Interpretation
Achievement of Objectives
— 3.24 Excellent
(B BIDERK)
Co[]tent of trje Bilingual Lessins 396 Excellent
(INA Y 2AILLYRDVDAR)
Performancze of the Teacher 377 Exvcellent
(REDINT+—<T U RX)
Teaching Materials, and Time
3.30 Excellent
(FL—=2 T &%, FfE)
Overall Mean 3.39 Excellent




Program Components

* Achievement of lesson
objectives

 Quality of the content of the
bilingual lessons

» Performance of the teacher
 Quality of teaching materials,
and sufficiency of time allocation

Effects on the Student
Math Performance and
Capabilities in the class

Evaluation of the Math Bilingual Program

Emotional and
Motivational aspects of
learning experience



Objectives and Design

Determine the effects of the bilingual medium of instruction on the Mathematical
performance, understanding, ability to explain, and attitude of NITAC Students in

Mathematics subjects.

Quasi-Experimental Research Design
Post-Test Only Nonequivalent Group Design

1st and 3rd -
Year Students of Bilingual Math
SY 2022-2023 Lesson

* Math Performance
_} _"©  Student Perception of
their Knowledge,

" Comparison Group | © Ability to Explain, anc
Attitude In the class

1st and 3rd
Year Students of



Definition of Terms

Math Performance

Quizzes

Review Quiz (2021 %FfE No.5) 2M Math.IIA  (Takata)

class (2M) number ( ) name (

(1] XofE%=RD 7 X, (Find the average rate of change.)
B y=2+20 D a—h D5 a+2h FTOFHE(LR

(2] KOMEZERINE > TRDZE W,

(Find the next differential coefficient according to a definition.)

A=l =178 U ST
f(z) = T D x =1 B BT HRE

Student Perception of their
Knowledge, Ability to Explain, and
Attitude in the class

RUBRIC:
Knowledge Ability to Explain Attitude
Capable of understanding | Capable of giving Be focused and actively
Goal and calculating explanation or stating your | engaged in the lesson.
opinion
Displayed ability to Explained the concepts, Showed focus and
Assessment _ : .
understand and calculate | exercises or problems. involvement in class.
I was able to understand | I am able to explain all I was focused, attentive,
A all concepts, exercises, concepts, exercises and and/or actively involved
and problems. problems on my own. during the lesson.
I was able to understand | I am able to explain all I was focused, attentive
B all concepts and calculate | concepts, exercises and and involved to a good
or solve problems with a problems by referring to extent.
little help. the notes.
There are concepts that I | There are concepts, My focus, concentration,
could not understand and | problems or exercises that | and/or involvement in
C problems or exercises that | I cannot explain at all. class was very limited.
I could not solve or
calculate.
I was unable to I am not able to explain I was not able to focus or
D understand the concepts, | the concepts, problems or participate in class at all.

calculate exercises, nor

solve the problems at all.

exercises at all.




Objectives and Problems

Determine the effects of the bilingual medium of instruction on the Mathematical

performance, knowledge, ability to explain, and attitude of NITAC Students in
Mathematics subjects.

Questions:

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?

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

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?



Participants

A \

Year Level School Year . . . . .
No. of Participants | Similar Lessons and Quizzes
(Course) (Group)
2020-2021 61
First Year Level (Control)
36 Lessons
(IM and 1E) 2022-2023 -
(Treatment)
2020-2021 42
Third Year Level (Control)
21 Lessons
(3A) 2022-2023
38
(Treatment)

SCALE ovels | Scsefangeor | Seaemengetor
Levels of Knowledge,

Ability to Explain,
and Attitude (K-E-A) and Moderate 2.00 - 3.00 2.00 - 4.00
Math Performance

High 3.01-4.00 4.01-6.00

Low 1.00 - 1.99 0.00-1.99




Statistical Tools

Tools Purpose
To calculate the average performance, perception of understanding,
Mean 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.




Question
What is the level of students’ mathematical performance, understanding, ability to
explain, and attitude according to school year and grade level?

1.

RESULTS

Knowledge Ability to Explain Attitude Math Performance
School Year G
roups Mean sD Mean sD Mean sD Mean sD
(Level) (Level) (Level) (Level)
SY 2020-2021 3:75 0301 3:77 0.289 3..89 0161 4..1 6 0.736
1st Year (Control) (High) (High) (High) (High)
(IM and 1E) i
SY 2022-2023 3'.70 0.336 3'.59 0.409 3'.82 0.318 4136 0.608
(Treatment) (High) (High) (High) (High)
SY 2020-2021 3:27 0.634 3:33 0.672 3:63 0528 3.73 1.050
3rd Year (Control) (High) (High) (High) (Moderate)
(3A) _
SY 2022-2023 3:32 0.487 3..30 0.576 3..66 0413 3.30 0.910
(Treatment) (High) (High) (High) (Moderate)




RESULTS

Test of Normality
First Year Students
Tests of Normality Test of normality, .speC|ﬁcaIIy the. Shapiro-Wilk Test, |.s used to detérmlne
Shapiro-Wilk if the data of the first year level violates the assumption of normality.
Group Statistic df Sig. . .
Control T 205 61 000 The result shows that all the dependent variables (Knowledge, Ability to
Ability to Explain 783 61 000 Explain, Attitude, and Performance) for both the control and treatment
_ groups did not follow a normal distribution based on Shapiro-Wilk tests.
Attitude 721 61 000
Performance .930 61 002 . .
Treatment Knowledge 813 57 000 However, the dependent variable of Performance in the treatment group
Ability to Explain 871 57 000  was found to have a significantly normal distribution (W = 0.985, p > 0.05).
Attitude 639 57 000 L ,
p Due to the non-normal distribution of the other dependent variables, a non-
erformance 985 57 690

parametric test was used.




RESULTS

Test of Normality
Third Year Students
Tests of Normality
Shapiro-Wilk
Group Statistic df Sig.
Control Knowledge 873 42 .000
Ability to Explain .864 42 000
Attitude 726 42 .000
Performance 962 42 176
Treatment Knowledge 950 38 088
Ability to Explain 923 38 12
Attitude 767 38 .000
Performance 944 38 55

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.

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.




RESULTS

Question

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

First Year Students
Ranks
Mean Sum of A Mann-Whitnhey U test was performed to
Group N Rank Ranks . . . g
Performance  Control 61 56.36 3438.00 eyaluate whether there is a 5|gn|f|cf‘:mt
Treatment] 57 62.86 3583.00 difference between the mathematical
Total 118 performance of the control and treatment
Test Statistics? group.
Performance
Mann-Whitney U 1547.000 . . . . .
o P The results indicated that there is no significant
7 -1.031 difference between the mathematical
Asymp. Sig. (2-tailed) 302

performance of the control and treatment
a. Grouping Variable: Group group, (z = -1.031, p > .05).




RESULTS

Question

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
Group Statistics
T e e variances were equal (F(1, 79) =1.377, p > .05),

HE e —EE allowing for a t-test assuming homogeneity of
Independent Samples Test
Fq];i:;;:c(;i:r’z‘llaf::::es t-test for Equality of Means Va rl a n Ce.

95% Confidence Interval

o M Sup | ofeDiffrece The results showed no significant difference in
Performance Equal variances 1;1.37";' Sig..244 1T96-‘3 df?S milccES?r Diifi;[:’){;co Diffi’;‘;c;? L?E’g;‘“ UF.J;;;(JZ mean scores between StUdentS Who received
assumed on o _ .
Equal variances not 1982 77.792 051 43630 22017 -00204 87465 blllngual lessons (X = 32963) and those who did not

assumed

(X'=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?

[ ]
First Year Students
Ranks
Group N Mean Rank Sum of Ranks
Knowledge Control 61 61.68 3762.50
Treatment 57 57.17 3258.50
Total 118
Ability to Explain Control 61 65.89 4019.00
Treatment 57 52.67 3002.00
Total 118
Attitude Control 61 59.84 3650.50
Treatment 57 59.13 3370.50
Total 118
Test Statistics?®
Knowledge Ability to Explain Attitude
Mann-Whitney U 1605.500 1349.000 1717.500

Wilcoxon W
i
Asymp. Sig. (2-tailed)

3258.500 3002.000
=029 -2.118
470 .034

3370.500
-.118
906

a. Grouping Variable: Group

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.

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).




RESULTS

Question
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?

Third Year Students
Ranks
m— ——r T Fj}“fﬁ Sum "ff;f]‘;ksso A Mann-Whitney U test was performed to evaluate
nowlieage ontro o s . . . .
Treatment 38 40.43 1536.50 whether there is a significant difference between the
A o . P o student perception on their Mathematical understanding,
Explain Treatment 38 38.74 1472.00 ability to explain, and attitude of the control and
Total 80 .
prr—— Contral 42 1095 71150 treatment group of third year students.
Treatment 38 40.22 1528.50
Total 80
Test Statistics® The results indicated that there is no significant difference
Ablll O ° °
lets | Eadin | Amids between the self-evaluation of their knowledge (z = -.024, p>.05),
Mann-Whitney U 795.500 731.000  787.500 ability to explain (z = -.651, p>.05), and attitude (z = -.651, p> .05) of
Wilcoxon W 1536.500 1472.000 1528.500
- 024 651 108 the control and treatment group.
Asymp. Sig. (2-tailed) 981 DS 914

a. Grouping Variable: Group




Summary and Conclusion

Determine the effects of the bilingual medium of instruction on the Mathematical
performance, understanding, ability to explain, and attitude of NITAC Students in
Mathematics subjects.

Questions Answers
1. What is the level of The control and treatment groups of the first-grade students have high
students’ mathematical level of self-evaluation of their knowledge, ability to explain, attitude

performance, perception |and Math performance.
of knowledge, ability to

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

2. Isthere 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.




Summary and Conclusion

Determine the effects of the bilingual medium of instruction on the Mathematical
performance, understanding, ability to explain, and attitude of NITAC Students in

Mathematics subjects.

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.




Program Components

* Achievement of lesson
objectives

 Quality of the content of the
bilingual lessons

» Performance of the teacher
 Quality of teaching materials,
and sufficiency of time allocation

Effects on the Student
Math Performance and
Capabilities in the class

Evaluation of the Math Bilingual Program

Emotional and
Motivational aspects of
learning experience



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
answetr.

Identify the positive aspects and pinpoint areas
that need improvement of the Math Bilingual
Lessons from students' perspective.

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

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

Link: https://forms.office.com/r/RcbE3XX4nZ

Bilingual Leston Evaluation and Feedback Form
148 Sem SY 2022-2023

AU HL AR T ST 2 —5A)

Feedback Form (2 — KJTw 22 YOUR

FEED .
£ =By e mn"é“ﬁf"f
o M ¢
2]

Do you Fnd Ml iscussed bt bn Englhls and Japas ng? ves N
(& B & NTLSREDE = i

o

P explain yo

ease n your answer in item 7.
(AETIE2VWT. TOHIORETMITIIEEL. )

What did you like most about the Math Bilingual Lestons?
(N U SR DE Y — R T LI ) -

What aspects of the Mathematics Bilingual lessons could be
improved?
AU AL EROEAOMNEESRSETES S BULETR?) -

o

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

(SO U A LARCECEAEENS S RS RNETING)

Wesld you recommend atbending bilingual math classes te your schoolmates? Yes/Ho.
[ U ARERERITUVELD BACHS U LR DS e i us Buag
LR ]

Please explain your answer bn ifem 12,
MR NWT., TELDERERR T &0 )

Any other comments?
(BIC A2 FEBNIEEBCIEREL T CIEEL)




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

® ves (30 9 helpful for understanding math concepts.
® No(LWnx) 12 " LMo F" (It was fun.)

"BARZBOADHFETIIRELZERS EENHIN D, BIDEZAVLEENR
MEhTULTEAWLNL, " (Sometimes, | find studying math in Japanese alone
boring. It's interesting to see the perspectives and problem-solving approaches
used in other countries.)

"IREEMNEE D" (My understanding deepened.)

"BAREBLEETI2ESRBEHIT LD TEBAEE D" (I can deepen my
understanding by hearing explanations in both Japanese and English.)
"BAZRE-0E>THAERMNERETZILIDNT, RFICEKEBZEL £LGA LTS
HKEODAHLEBETETRELNOT=" (When | saw the formula, | could understand
the meaning of what was being said, so it was fun to understand the English as
well.)




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.
P y * The bilingual approach helps some students to improve their language

@ Ves (T 90 skills and learn about different approaches to math from different cultures
@ No (LWR) 12 HEBDRIMNFEAR S D5 (Because you can learn English expressions)
HEBHFERNT—H_ET=H 5 (Because you can learn both English and math)

HARZEOHFHEZEEETHEIT 5D 5 (Because you can hear math terms in
Japanese and English)

HMEDHEEPEVNVAZEETEDEIIZEINIMNEIZDULV =M 5, (Because you
learn how to say math words and phrases in English)
BHNDEZACHEEDNRMINTLNTEALLD S, (Because different approaches
and methods from different cultures are interesting)

EEECEH LALEH LEEETE SH 5 (Because you can understand while becoming
familiar with English)

ZERBTESCEICK > THEDMIEIZH TR HH 5 (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

® Ve (W) 92 English and find the bilingual approach time-consuming.

2+ LvA 5, (Because | can't solve it.)
® No(LWR) 12 H-TLREBOMOHVEBENRUES BT, HELERLEVENFRNORDL LAED 1A, ELLEL BT
o (It was a bit tiring to understand math concepts while dealing with known and unknown words, but sometimes it was enjoyable.)
HEMNDHM 5L (1 don't understand English.)
BRI A2EMNMND Z & (2H B T=8, (It takes twice as much time.)
BLEEAVER L LY (English is difficult.)
A5 FhHEADTEEIOLINGLE VD BIERETE -, BREEIBWMEDZITTRBWWER S, (I could understand even the
parts of English that | didn't understand because of the slides. | think it's enough to just skim through the Japanese.)
A5 FHEBLYLT VD THAEL>TWVDD, KELITORETHNITEETETLEGN>ER S, (Icould
understand because the slides were easy to understand, but | don't think | could have understood if it was only an English class.)
BN BHEY LGN ENH-TH, HMDHOYIZHOXNETEOLNYPTCEEIN TSI EMNZLIDT (Evenif |

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

organized.)

For me | 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.)

AT DODWTEREBTHBEINT-HEBARETERA S IL... (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
® Nonx) 12 understanding of math concepts.

® Yo TV 92

 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

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

What did you like most about the Math Bilingual Lessons?

- Students appreciated the use of slides, clear explanations, and visuals/graphs

to understand difficult concepts.
254 RAHHMY BTN &, s, BBOREE. 254 RELELCEET

Graph Transformation

S et - EFE LTz, "(The slides are easy to understand. Especially for geometry
y=f(x) y=ajibx — - Volume of inseribed Cylinder = 142.91 cubic units . .

Scaling Reflecting Shifting problems, | could understand them well with the slides.)
K HE/NEE AR POELET ) FiTHH e i

WY ZENIZR T A4 K, " (Well-crafted slides.)
'"HETODRREBARETORHRZITo> T NS &, " (Providing explanations
in both English and Japanese.)

R "AZ74 FTLoMY EHIN RS NS & T A" (Detailed explanations using
slides)

"TEVRAEDATA FMMAIBY EDEZFZRRL TN THMAY DPT Mo
T " (Kevin's slides presented multiple ways of thinking, which made it easy to
understand.)

"HHhY HPF VR T A K" (Easy-to-understand slides)

"GeoGebraT., BRTDIT T 7&xHMYHPF L LT ATV =C&, " (Using
GeoGebra to make 3D graphs easy to understand.)




RESULTS

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

What did you like most about the Math Bilingual Lessons?

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

"I can understand both Japanese and English."

"REETOREGREBARETODEFAZIT>TI NS &, " (Provide explanations in both English and Japanese.)
"RBHEED=DHMYDOT VRS A4 FHER S Z &" (Experience easy-to-understand slides that include English.)
"TEURELEREEDBANMEETLNE LS, EMEMNDT-TT, " (The interaction between Kevin-
sensei and Takata-sensei was heartwarming or rather, entertaining.)

"SHEMNERHE LT NB I &, " (The teacher provides explanations.)

"I E UE DR " (Kevin-sensei's solution method.)

"HHh Y HPFLVR S A K" (Easy-to-understand slides.)

"REBTEENZITNS E Z A" (A place where classes can be taken in English.)

"HARTIIA DY —THIUEEZANMNS Z &" (Being able to learn non-major methods of solving problems in
Japan.)



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.
‘I can listen to the explanation twice. Kevin sensei and Takata sensei have different perspectives and ways of

solving the same question. After Kevin sensei explained his way of solving, Takata sensei may provide a
different way of solving. As a student, | have more options when choosing how to solve the question."

 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:

o Solving simple equations in English

o Reducing Japanese assistance gradually

o Quizzes and group work in English

o More active learning through lesson gamification

o Speeches in English

o 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,
anhd 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.
® ves (V) 89
® No(Lnx) 15 « 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
anhd gather reasoning behind their answer.

Any other commments

(RS PCERS TE3RTTORBERS CEISHY, ThdonEDNL 5 uRE
LTNBHA XA —IRLToM>E=DTTM, R34 FRETHERPT L, EC
ZEDESIHELTVRON, ROBHRSHNY , BONERIZENY F L1 |

“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 | could grasp the meaning of the equations, leading to a deeper understanding.”

The feedback from the students indicates a positive experience overall. They appreciated
the opportunity to learn and deepen their understanding of math concepts. The
Iinteractive tools, which allowed them to see how changing numerical values affected
the graphs, were particularly helpful and interesting. The clear explanations of the
teachers and approachable teaching style were also noted as positives, despite the class
being conducted in English, which some students found challenging at first but eventually
enjoyable. Overall, the students expressed gratitude for the teachers' efforts and hoped to
continue learning from them in the future.




Program Components

* Achievement of lesson
objectives

 Quality of the content of the
bilingual lessons

» Performance of the teacher
 Quality of teaching materials,
and sufficiency of time allocation

Effects on the Student
Math Performance and
Capabilities in the class

Evaluation of the Math Bilingual Program

Emotional and
Motivational aspects of
learning experience
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